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Williams’ Inertia Instrument, 





This instrument was briefly referred to in 
a communication from Mr. Williams, pub- 
lished in a previous issue of the AMERICAN 
Maoninist, and afterwards commendably 
noticed by J. C. Hoadley, and by others. The 
instrument is patented, and is manufactured 
by the Crosby Steam Gage and valve Com- 
pany, Boston, Mass. The following descrip- 
tion of this instrument is by the inventor, 

). F. Williams, of Philadelphia : 

Charles T. Porter, the eminent engineer, 
saw, years ago, the importance of the sub- 
ject of inertia in the steam engine, and was 
the first to investigate it, giving to the world 
the benefit of his calculations. But, like 
other great subjects, this one will require 
years for its investigation,and many years may 
yet be required for that refinement of knowl- 
edge which will subject the mighty inertia 
forces of the reciprocating parts of an en- 
gine to the will of man, making them in all 
cases conducive, instead of in many cases 
being destructive, to successful practice at 
high speeds. The inertia instrument is in- 
tended as an aid in this particular branch of 
steam engineering. Asits name implies, it 
is designed to measure the forces of inertia; 
not only in amount but in distribution also; 
and the revelations of this instrument have 
shown its competency in giving the amount 
and direction of the inertia forces at all 
points in the stroke within a practical limit 
of accuracy. It is not claimed to be abso- 
lutely correct. Such a thing as absolute ac- 
curacy is rarely, if ever, attained by any in- 
strument for any purpose. Steam engine in- 
dicators are inaccurate on account of ex- 
pansion of parts by heat, friction and inertia 
of their moving parts, etc. Yet we find 
them sufficiently accurate for practical pur- 
poses, and they have become indispensable 
to engineering practice. 

The inertia instrument does not measure 
the actual inertia forces of the reciprocating 
parts themselves, but that force developed 
by a known weight moving with the cross- 
head, as though it were a part of it, forming 
what might be called the inertia exponent of 
the engine. 

A view of the instrument, as attached to 
the cross-head, is shown in Fig. 1. 

The stud /j, screwed into the cross-head, 
holds the frame /, at that end, while a 
smaller stud 7, keeps it from turning about 
the stud j. In this manner it is secured to 
the cross-head and made to travel with it. 
The stud j isused also for a pivot for the 
arm J, which carries the paper arc J, for- 
ward and backward, giving motion coinci- 
dent with the motion of the piston to the 
paper placed upon it. 

The inertia diagram is drawn upon this 
paper. A plan of the paper aré is shown in 
Fig. 2. 

Within the case d, is the weight. The 
inertia of this weight is what the diagram 
represents. The movement of this weight 
within its case is communicated to amarking 
point by means of the marking lever a, which 
is a bent lever, and attaches to the weight by 
the rod e, as represented in Fig. 2. The 
movement of the weight is opposed by a 
spring of known force, as shown in the sec- 
tional view, Fig. 3. 

In order to prevent friction the weight 
steel rollers (not repre- 


moves along on 


will, while the engine is in motion. 
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The upper end of the vibrating lever is 
prevented from traveling with the instrn- 
ment by the lath y, one end of which is made 


may be moved along the vibrating arms| I do not believe a further description is 
about }’’, in order to bring it in contact with, 
or move it away from, the marking point. 
The cord m, is attached to the arc, by which 
it (the arc) may be lifted up or let down at 


necessary. 

Fig. 5 is an inertia diagram from an ex- 
ceptionally smooth running engine, at the 
Boston post-office, and the diagram is, in 
consequence, an exceptionally goodone. As 
I stated in a former communication, no en- 
gine moves mathematically correct. If it 
were so, there would not be the least jar; 

















la 








pee 


Fig. 5 ze 
p= = 
iw Scale 40 
a 265 revs. per min, 
A 11}'x 16°'Porter-Allen 
Fig. 4 L in ag 
\ 
A Va | 
A | 
J 
go | 
“a Yi | 
| A 
-_ 





Scale 40 
265 revs. per min, 


1.416 






sé é sec. 





hig. 1 




















fast to some stationary object in line with 
the instrument. The cord x, is for indicator 
attachment, and gives a reasonably correct 
movement to the paper drum. 

While the engine is at rest the paper is 
placed upon the arc, then the lever is moved 
backward and forward by hand, and by 
bringing the paper in contact with the mark- 
ing point the neutral line (z Fig. 2) is drawn. 
Then, when the engine is running under the 
desired conditions, the paper is drawn up in 
contact with the marking point by the cord 





sented). 


The paper are 2, is arranged so it 





m, and the diagram is drawn. 




















WILuiAMs’ INERTIA INSTRUMENT. 


its action would be perfectly smooth. The 
more the engine departs from the mathemat- 
ically correct movement, the more noisy and 
unsatisfactory it will be under same speed. 

As near as I am able to judge, from my lim- 
ited experience with the instrument, its dia- 
grams are an unerring index of the smooth- 
ness with which the engine makes its mo- 
tions. The farther the diagram departs from 
the mathematical curve at any point--the 
more serrated or irregular its form—the 
greater is the tendency of the engine to 
pound. 
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Since it is desirable to have the diagrams 
at all speeds somewhere near of the same 
size, it isnecessary to change the scale for dif- 
ferent speeds. This is done by changing the 
weights and springs. 

An 80 Ib. spring, with 1 1b. weight, makes 


the scale 40. Likewise, 
80 lb. spring, 2 lb. weight, scale 20 
40 Ib. LD. ne ‘6 20 
40 Ib. * 2b. ee S20 
20 Ib. es Ab, ss ae 
20 Ib. of) Selb ee SG 
10 Ib. ee ib: “ oS Fe 
10 Ib. ID. ss ‘* 25 


The scale is found as follows: The force 
required to compress or extend an 80 Ib. in- 
dicator spring }”, causing a pencil movement 
of one inch, is 80 Ibs. per square inch, and 
as the area of the indicator piston is 4”, the 
actual force is 40 pounds. Now, if the 80]b. 
indicator spring be placed in the inertia in- 
strument, and a 2 Ib. weight attached to it, 
whenever the inertia force of that weight 
equals 40 pounds the spring will be com- 
pressed or extended, as the case may be, }”, 
» causing a pencil movement of 1” (the multi- 
plication being 4:1) from the neutral line, 
so that a pencil movement of one inch would 
represent a force of 40 pounds; and as the 
weight is 2 pounds, the actual force repre- 
sented would be twenty times the weight of 
the moving body, and the scale would be 20, 
meaning that a pencil movement of one inch 
from the neutral line represents an inertia 
force equaling twenty times the weight of 
the body indicated, or the reciprocating 
parts of the engine with which it is mov- 
ing. 

If the actual weight of the reciprocating 
parts were 1,000 pounds, the inertia force 
represented by a rise of the pencil of one 
inch from the neutral line would be 20,000 
pounds; and every one-twentieth of an inch 
would represent 1,000 pounds, or the weight 
of the parts. Divide this force by the area 
of the piston and you have the inertia force 
per square inch of piston area. Then it is 
ready to compare with steam forces, which 
are always reckoned per square inch of pis- 
ton area also. 

The. scale noted on all future inertia dia- 
grams will mean in terms of weight of re- 
ciprocating parts, scale 40, scale 20, or as it 
may be; the number of the scale indicating 
that fraction of an inch which represents a 
force equaling the bodies’ own weight. 

When the weight ratio to area of piston is 
known the process may be shortened by 
simply changing the scale according to that 
ratio. For example: If the scale were 20, 
and the weight of the reciprocating parts 
was three pounds per square inch of piston, 
then change the scale to 60, and it would 
represent inertia forces per square inch of 
piston area. Then an indicator diagram of 
60 scale would be ready for immediate com- 
parison. In the engine from which diagram 
Fig. 5 was taken the weight ratio was 3, and 
the scale was 40, so in transposing it upon the 
40 scale indicator card, Fig. 4, it was neces- 
sary to extend its vertical dimensions three 
times. Fig. 4. shows how the distribution 
of steam forces were modified before reach- 
ing the crank pin by the intervention of in- 
ertia in the reciprocating parts. The shaded 
portion measured vertically represents the 
true distribution of forces upon the crank 
pin during the backward stroke. 




















Best Method and Material for Lubricating 
Valves and Cylinders. 

COMMITTEE OF THE AMERICAN 

RAILWAY MASTER MECHANIOS’ ASSOOIATION. 


REPORT OF A 


Gentlemen,—-Your committee on the best 
method and material for lubricating valves 
and cylinders prepared a circular which 
was distributed by the secretary, with the 
view of obtaining in brief and comprehensive 
form as much information as possible from 
different roads throughout the country, to 
enable them to make a report which would 
be of value to the association. 


The following questions were asked : 


1. What kind of lubricant do you use on 
valves and cylinders ? 

2. Have you made any experiments with 
other kinds of lubricants? If so, please state 
results obtained. 

3. How is the lubricant applied—by self- 
feeders, cup on steam chest, or through pipes 
from cab? Please describe the device you 
are using. If self-feeding cup, where is the 
best location ? 

4. Have you made any experiments with 
self-oilers? If so please describe the dif- 
ferent devices, and give results of experi- 
ments. 

5. What results have you obtained in the 
wear of valves, piston packing and glands 
with the lubricant you are now using com- 
pared with others you have tried ? 

7. What, in your opinion, is the best 
method of applyi:.z the lubricant to cylin- 
ders ? 

8. If you are using a compound that is 
made of several lubricants, please give pro- 
portions ? 

In answer to the above questions, please 
do not confine yourself to the questions, but 
give any facts or exact data you may have 
bearing on the subject. 

Replies were received from twenty-six 
different roads, without, however, elicit- 
ing much information beyond a general 
expression of opinion in a general way as to 
the merits of different lubricants used, and 
the varying methods of their application. 
The statistics showing comparative. results 
as to mileage and economy of sight-feeding 
automatic lubricators, and the practice of 
applying the lubricant at intervals by hand, 
which it was expected would be furnished 
to the questions asked, were not received; but, 
without having suflicient evidence to enable 
your committee to come to any definite con- 
clusion, there is reason to believe some light 
has been obtained that will indicate the 
direction in which improvement is to be 
anticipated. 

Of the twenty-six roads reporting, eight 
use tallow as a lubricant, while eighteen use 
valve oil. Twenty-one have made experi- 
ments with lubricants ; five have not made 
experiments. Twelve apply lubricant exclu- 
sively through pipes leading from cab to 
steam chests, feeding at intervals by hand ; 
fourteen, in connection with pipes leading 
from cab to chests and intermittent hand- 
feed, use sight feed-cups in cab, nine of 
which use, in addition, self-feeding cups 
located on chests. Seventeen have 
experiments with self-oilers ; five have made 
no experiments ; four not stated. 

The following tabulated statement shows 
lowest and highest mileage to a pound of 
tallow or pint of oily used for valves and 
cylinders in passenger service and in freight 
service, as obtained in ordinary practice, and 
the different experiments made : 


Class of - age to a pound age to a pound 
Service Lubricant METHOD APPLIED. of Tallow or | of Tallow or 
pint of Oil. pint of Oil. 
“ (Pipes from cab, intermittent hand-feed 55 60 
Passenger. Tallow . apes SFO sek : . Ne 
i (Self-feeding cups on chests............ 52 100 
: ’ (Pipes from cab, intermittent hand-feed 26 40 
Freight... Tallow... ha np en ween . 4 
6 (Self-feeding cups on chests............ 18 3 
, : (Pipes from cab, intermittent hand-feed 43 114 
Passenger. Valve oil.. apes : ’ divas 
5 (Sight feed in cab through pipes to chests 59 206 
| Pipes from cab, intermittent hand-feed. 30 85 
: , . Self-feeders on chests 35 5Y 
Freight... Valve oil.. + r ee Saeitn Oe eee ee yy ry 
= Sight feed in cab to dry pipes......... 48 100 
Sight feed in cab through pipes to chests 55 125 
As to the effect of tallow on wear of such oils have been introduced, the deduc 


valves, piston packing and glands, four have 


obtained good results, six have had bad re 
sults, and ten have not stated their experi 


ence, 


results; nine have given no information. 


made’ 


- With regard to the best method of apply 
ing lubricant to cylinders, your committee 


With valve oil, seventeen have had good 


None of the reports received mention any 
bad effects resulting from the use of valve 
oil. 

Many different opinions are expressed as 
to the best method of applying lubricant to 
Of the twenty-six replies re- 
nine have not ex- 
Of the 
remaining seventeen, eight prefer sight feed- 
cup in cab leading through pipes to the 
steam chests; six consider pipes to chests, 
feeding at intervals by hand, the best; two 
favor sight feed-cup in cab feeding directly 
to dry pipes; and one has obtained best re- 
self-feeding cup directly on 


cylinders. 
ceived to the circular, 
pressed any opinion on this point. 


sults with 
chests. 

With the exception of one road, the valve oils 
used are those brands purchased in open mar- 
ket, and generally known throughout the coun- 
try. The valve oil used by the Ohio and Missis- 
sippi is one of their own manufacture, con- 
sisting of one part tallow and two-parts Vir- 
ginia oil, costing thirty cents per gallon, 
which gives good results as to wear of valves, 
piston packing, ete., with an average of 
sixty-seven miles to a pint for passenger and 
freight service, the oil being applied at inter- 
vals by hand through pipes leading from cab 
to steam chests. 

The objection generally advanced against 
the use of tallow is its corrosive effect upon 
the surfaces of the valves, steam chests and 
cylinders exposed to its action, resulting, 
probably, from acids and adulterations found 
in refined tallow of ordinary grades. It has 
been observed by your committee that the 
roads on which good results have been ob- 
tained from the use of tallow are those in 
the Southern States, which are liable to se- 
cure an abundant supply of pure country 
tallow that has not been subjected to the 
manipulation of a refining process. On one 
road in North Carolina, where tallow had 
been used exclusively, the original steam 
chésts and cylinders of an engine which has 
been continuously in service for twenty-eight 
years present no evidence whatever from 
corrosive action, and are still in good condi- 
tion, other engines on same road being in 
equally good condition. 

Were it possible to procure tallow in un- 
limited quantities, there would be little occa- 
sion for a discussion of this subject; but as 
few roads are thus fortunately situated, the 
lubricant best adapted as a substitute for 
tallow becomes a matter of importance. 

The results obtained from the use of lard 
oil, aside from the closing up of exhaust 
openings by the accumulation of gum in the 
nozzles, are, as arule, satisfactory ; but its 
cost is such that a cheaper oil is more desir- 
able. 

Of the many kinds of oil technically known 
as ‘‘ valve” or “cylinder” oils, which are at 
present offered in the market, your commit- 
tee are not prepared to express an opinion 
as to which may be deemed the best, 
finding among those who have used them 
many advocates in favor of each different 
brand. 

As to these oils, it may be said that they 
are the result of study and experiment on 
part of the manufacturers to produce a lubri- 
cant combining all the requisite qualities at 
moderate cost ; and from the extent to which 


Lowest Mile Highest Mile 


tion is a reasonable 


have been successful. 


one that their efforts 
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find a variety of opinions, due chiefly to 
varying conditions on different roads. 
It is generally admitted that the old prac- 
tice of applying the lubricant at intervals by 
hand through ordinary cups, located directly 
on steam chests, is a crude and wasteful 
method, unsatisfactory in its results, and on 
most roads has been abandoned. 
The next step was the location of the oil 
cups in cab connecting with pipes leading to 
the steam chests. This arrangement enables 
the engineer to exercise direct supervision on 
the amount of oil used, and overcomes many 
of the objections to outside oiling. On many 
roads it is considered the best method of ap- 
plying the lubricant; but your committee 
has observed that where such opinion is held 
there has been little or no experience with 
the more recently automatic improved oilers. 
It may be stated that the objection to all 
methods of hand-feed rests in the fact that, 
while an engine is in motion, reliance is 
necessarily placed on the care and judgment 
of the engine-man to feed at proper intervals 
the least amount of oil required to maintain 
thorough lubrication. They must not neglect 
this duty, and to obtain the best results they 
must possess a sufficient degree of intelli- 
gence to use only the proper quantity of oil 
each time the feeding is done. 
The introduction, some years ago, of the 
automatic cup or self-oiler, located on the 
steam chests, and feeding the lubricant con- 
tinuously, was an improvement, which, how- 
ever, did not meet all the requirements. 
Depending for its action on the condensation 
of steam, and being @xposed directly to the 
effect of changes in temperature, it was 
found that in extreme cold weather the water 
within the cup would freeze and stop its 
operation. Many expedients to overcome 
this trouble were resorted to, but without 
much success; and, in consequence of its 
unreliability in cold climates, this cup has, 
in a great manner, passed out of use. In the 
South, where this difficulty is not experi- 
enced, the cup is still considered on many 
roads well adapted for the purpose. 
The latest improvement in the method of 
applying lubricant to cylinders is found in 
the sight feed automatic cup located in cab, 
and feeding oil either directly to dry pipe, or 
through small pipes to the steam chests. 
The action of this cup is continuous; the 
oil contained within it being displaced by 
condensation of steam taken from the boiler. 
The feed, in plain sight, admits of perfect 
regulation, and when set to the proper 
amount, the cup continues its operation au- 
tomatically, drop after drop passing from it 
until the supply of oil is exhausted. 
Your committee have not received statisti- 
cal information concerning the performance 
of the sight feed cup on other roads to an 
extent sufficient to warrant a statement as to 
its economy in general use ; but from experi- 
ments made by the chairman it was found 
that the sight feed cup gave iu passenger 
service 80 per cent. better mileage, and in 
freight service 47 per cent. better mileage, 
than the best results obtained by hand-feed 
through pipes from cab leading to chests. 
The opinion held by a few members of the 
association that the feeding tube from auto 
matic cup located in cab should lead direct 
to dry pipe does not find favor with your 
committee ; it-being considered more desira- 
ble that the lubricant should be supplied in 
certain quantities to each valve and cylinder 
rather than to depend upon the chances of 
its taking that course at the junction of the 
dry pipe with the steam pipes. 
In conclusion, your committee would give 
it as their opinion that the leading brands of 
yalve oil are well adapted for the lubrication 
of valves and cylinders, and are at the pres- 
ent time the best lubricant available for the 
purpose in quantities sufficient for general 


use. 


feeding through pipes to steam chest. 

- Respectfully submitted, 

H. ScnLaoks, 
J. M. Boon, 

- Hl. Mipp.eron, 


The best method of applying lubricant to 
valves and cylinders in their opinion is the 
automatic sight feed cup located in cab and 


[Avaust 9, 1884 


Campbell’s Exhaust Condenser, or Con- 
denser Head for Non-Condensing En- 
gines. 


The water from the exhaust pipe of a 
non-condensing steam engine is in the 
majority of instances a nuisance, and fre- 
quently results in damage by destroying the 
covering of the roofs of buildings, and other 
property. Hence its avoidance is almost 
always advisable, and particularly so when 
the means taken to do so result in economy 
through reduction of back pressure. 

The engraving represents a device re- 
cently introduced for this purpose. It will 
be seen that the head is attached to the end 
of the exhaust pipe, and that it is provided 
with air gassages so arranged that air will be 
drawn into the chamber by induction, and 
mingling with the steam will condense a 
portion of the latter, and at the same time 
cool the walls of the chamber. The arrows 
show the direc- 
tion of the steam 
and air as they 
enter the cham- 
ber, as well as the 
{ direction they 
must take in leav- 
ing, the water re- 
< sulting from con- 
densation settling 
to the bottom ot 
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<s passing out of the 
if fe — drip pipe. By 
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this means the 
steam is deprived 
of moisture, that 
which is not con- 

densed escaping from the head quite dry 
and nearly noiselessly. At the same time 
the quantity of steam that is condensed re- 
sults in reducing back pressure on the piston, 
while the water from the drip may be re- 
turned and used for any desired purpose. 
Quite a large number of these condensers 
are in use, and we are informed that they are 
giving entire satisfaction. The New York 
agents are Berton & Nickel, 422 East 23d st.: 
general agent, J. L. Hornig, 7 Mandeville 
avenue, Jersey City, N. J. 

-—_ 
What are Raw Materials? 

















From the Boston Commercial Bulletin : 

Discussions upon tariff matters would be 
simplified if both sides could unite upon a 
definition of the term ‘‘raw materials.’ 
But this is apparently impossible because of 
the difficulty of deciding just how much 
human labor shall be permitted to be ex- 
pended in the production of an article of 
merchandise before it ceases to be considered 
a ‘‘raw material.” It we remember rightly, 
Mr. Robert Bleakie, of Hyde Park, Mass., 
thinks woolen and worsted yarns are raw 
materials because he uses them in weaving 
cloth, and he believes they ought to be put 
upon the free list so that he can buy them as 
low as British manufacturers obtain similar 


’ 


goods. 

But if yarns are a raw material because 
Mr. Bleakie uses them in a higher process of 
manufacture, then Mr. Bleakie’s own goods 
become raw materials because clothing 
manufacturers carry the process still further 
and make his woolen cloth into garments. 

On the other hand, if yarns are not raw 
materials for the reason that much human 
skill and labor are necessary to their produc- 
tion, then the farmer may reasonably claim 
that 
because as qiuch skill and labor are neces- 


his fine fleeces are not raw materials 


sary in breeding and maintaining fine-wool 
sheep asin preparing and spinning fine yarn. 

Iron material for the 
furnace; pig-iron is material for merchant 
iron or steel; and the latter are materials 
whose value the blacksmith or machinist or 
maker of watch-springs multiplies many 
times over. But, in the strictest sense, is 
anything a ‘‘raw” material unless it is a 
product of the earth, upon which the least 
labor 


ore is pig-iron 


passible expenditure of human has 


been made? The present tariff admits such 
articles free of duty as far as practicable. 


Cotton, India rubber and hides are but a 











Committee. 
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few of the important materials upon which 
there is no duty, and the people who are de- 
manding ‘‘reduced rates upon raw mater- 
ials” would receive more attention if they 
would specify the articles which they desire 
added to the free list. 
a cam is 

Those who wish to display machinery at 
the World’s Fair in New Orleans or at the 
exposition in Louisville, Cincinnati, Phila- 
delphia or Boston should get it ready assoon 
as possible. There is great advantage in 
being ready in good season instead of being 
a little behind-hand. It costs something to 
make a display of machinery at an industrial 
exhibition and pay for a man to attend it, 
but if properly planned and made ready it 
generally pays. 

a es 

The Indicator Diagram. 


By F. F. Hemenway. 


MORE UNSTEADY GOVERNOR ACTION, 


In a recent article diagrams were shown 
from a throttling engine in which the effect 
of unsteady governor action was 
illustrated, both with reference to 
producing irregular motion of the 
engine and to waste of steam. The 
opinion was also hazarded that 
such governor action was much 
more common than it was gener- 
ally supposed to be. Since then I 
have received from an engineer in 
a Western city the two sets of 
diagrams represented in Figs. 29 
and 80, which go to support this 
belief. They were taken from an 
engine at 100 revolutions, cylinder 
26x36". 





strongly, and that unnoticed the water has 
got above its ordinary level. In this instance 
the cause was probably different. 
to Fig. 30, I infer that at a point in the stroke 
represented at a in the diagram, from throw- 
ing on work, or from some other cause, the 
speed was so slow that the governor valve 
was suddenly opened. At this point in the 
stroke the port would be nearly wide open, 
and the movement of the piston rapid, so 
there would be a very sudden rush of steam 
to keep up the pressure behind the piston, 
and this rush of steam would carry along 
with it water that was in the steam chest 
and in the steam pipe near the engine, water 
that would otherwise have found its way 
gradually and in a small quantity at a time 
into the cylinder, the effect of so much 
water being very prominent in the left-hand 
diagram, and quite noticeable, though less 
so, in the right-hand. 

With reference to the effect on the diagram 
of water in the cylinder, especially in in- 
creasing back pressure, the steam is not only 
wet and moves sluggishly; but re-evapora- 
tion goes on during exhaust, largely increag_ 


Fig. 


« 





In taking diagram 29 the pencil — 
was held against the paper dur- 
ing several revolutions of the 
engine. It will be observed that the 
action of the governor was such that the 
greater part of the work was done in tbe 
end of the cylinder from which the right- 
hand diagram (of the pair) was taken, and 
that there was a very regular opening of the 
governor valve at about the beginning of the 
stroke from that end of the cylinder, admit- 
ting so much steam that the speed was in- 
creased beyond what it should have been, 
which brought about a closing of the valve, 
resulting in very little work on the return 
stroke, and a decrease of speed, until near 


! 


the end it was below the regular speed, these | 


changes going on with a good deal of uni- 
formity, varying in intensity to suit, per- 
haps, changes in load, or perhaps varying 
about as represented under constant load. 
It is, however, probable that slight changes 
in load, or resistance, caused the varying in- 
tensity of governor changes. These dia- 
grams, it may be inferred, represent about 
the average operation of the engine; those 
at the right, with the exception of a little too 
much back pressure, being very good throt- 
tling diagrams, while those at the left, under 
the circumstances of load, are very poor 
ones, the average economy being considera- 
bly below what it would have been if the 
work had been equally divided between the 
two ends of the cylinder. 

Diagrams 30 represents a different action 
of the governor, and are somewhat phenom- 
enal otherwise. The correspondent who 
sent me the diagrams believed, at the time 
these were taken,that the distortion was due 
to waterin the cylinder, but does not see 
how it could bring about the results shown. 
He also writes that diagrams taken immedi- 
ately before and after these were taken were 
free from the peculiarities shown in these; 
presumably they were like those represented 
in Fig. 29. I believe he is right with refer- 
ence to a good deal of water being present 
in the cylinder, and that water was present 
mainly through the action of the governor. 
The lines of the diagram, and particularly 
the great increase of back pressure, as com- 
pared with Fig. 29, indicate the presence of 
water. 

When water is carried into the cylinder in 
such quantities as here indicated, it is as- 
sumed—that is, if it is only a phenomenal oc- 


currence—that the boilers have been fed too 


ing the volume of steam that must pass 
through the exhaust opening ina given time. 
The amount of water passing into the cylinder 
during a single stroke that will make an im- 
portant difference in this respect isnot large. 
Thus in an engine the size of this, doing 3875 
horse-power work at 100 revolutions, using 
dry steam, the water and water in the steam 
at exhaust opening would be a little more 
than a pint. .If as much more is carried 
over with the steam— not a large amount in 
a cylinder 26” diameter—and is all re-evapo 
rated during the return stroke, twice as much 
steam must be exhausted inthe same time as 
when the steam is dry. Whatever propor- 
tion of it is re-evaporated there is double the 
weight to be got out of the cylinder, the 
cylinder is much cooler and all the lines of 
the diagram are changed in appearance. 
abt 
Luminous Substances, 

Persons who are of an observing turn 
without being very well versed in scientific 
matters, are sometimes puzzled how some 
substances such as luminous paint and 
jewels appear to give off light at night. 
It is well understood that light can only be 
produced at the expense of physical or 
chemical force, and a substance that gives 
forth light without any apparent recupera- 
tion seems to be performing work similar to 
perpetual motion. Some experiments were 
recently made in Paris to test this matter, a 
diamond of ninety-two carats being used for 
the purpose. It was found that this gem 
diffused light in the dark, but the rays of 
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light had been stored within itself during the 
exposure to the sun. The stone was ex- 
posed to the sun for an hour and then taken 
into a dark room. For twenty minutes it 
gave out light enough to make a sheet of 
white paper visible. Being rubbed with 
flannel after the light had died out the gem 
glowed feebly again. 
- ae ~ 

A reporter of the New York 7%mes sup- 
plies the readers of that paper with the as- 
tonishing information that he discovered by 
visiting a way-station of the West Shore 
Railway that freight trains frequently break 
intwo. A telegraph operator seemed to be 
having a joke at the expense of the reporter, 
for he made the latter believe that locomotive 
engineers had been known to run 100 miles 
without knowing that they had lost the tail 
of their train, and the reporter gravely tells 
this as a railroad fact not generally known. 

See . ae 
The Wilson Automatic Cut-off High-Speed 
Engine, 


This is one of the types of automatic cut- 


O¢ 
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off engines in which the cut-off is controlled 
by means of a disk governor. The two fly- 
wheels are so inclosed in the base as to pre- 
vent oil being thrown about, all drip finding 
its way to the bottom of the pit, from which 
it is carried off by-means of a drain pipe. 
The governor is arranged in one of the fly- 





wheels, and in case of accidental breakage 
of any of its parts operates to stop the engine. 
The valve is a double-faced balanced slide, 
controlled by the governor to admit steam 
from zero to three-quarter stroke. The valve 
and valve gear are arranged for negative 
lead, compression being relied upon to steady 
the reciprocating parts, resulting, it is 
claimed, in very smooth running. 


The cylinder has double walls, the space 
being filled with non-conducting material. 

Alignment is secured by boring the slides, 
and facing the joint at the junction of frame 
and base. 

These engines are all tested at the works, 
the governor being adjusted to give a piston 
speed of six hundred feet per minute. They 
are made under the supervision of the in- 
ventor, Benjamin F. Wilson, by the Madison 
Manufacturing Company, Madison, Wis. 

—a>e — 

Mr. 1). Clark, Master Mechanic of the Le- 
high Valley Railroad, at Hazleton, Pa., is 
using a riding cut-off valve of his own de- 
sign on some of his locomotives. He speaks 
enthusiastically about its performance. 

—-—— +e 

The United States Naval Institute, which 
has done valuable service in advancing the 
professional and scientific knowledge of offi- 
cers belonging to our Navy, has made ar- 
rangements to publish a book containing 
descriptions of all the gun and foundry 
plants abroad, together with the latest adopt- 
ed types of ordnance in foreign countries. 
We understand that the work will be an 
epitome of the information recently obtained 
by a board of naval officers that was ap- 
pointed by the President of the United States 
to go abroad and make inquiries into the 
methods of gun-making followed by foreign 
nations. The Naval Institute shows great 
liberality and enterprise in publishing this 
valuable matter at its own expense. The 
Institute was formed in 1873, and few tech- 
nical societies have done more valuable ser- 
vices to their members or to the country at 
large. 

——— 

During the discussion in the Master Me- 
chanics’ Convention on steel fire-boxes, the 
was expressed *that British steel 

makers do not know how 

to make plates adapted for 

use in locomotive fire-boxes. 

We doubted the truth of 

that, for it would be hard 

ee ae Se to conceive an operation 
‘* in steel making that English 

— \ metallurgists cannot per- 
a form.. The correctness of 

our belief is now substan- 

tiated by a letter to the Rail- 

road Francis 

y R. F. Brown, Mechanical 

oe Superintendent of the Cana- 

y dian Pacific Railway, Mon- 
treal. That engineer says 

that when he was on the 

Grand Trunk Railway 

they used Landore-Siemens steel for fire- 
boxes, with satisfactory results. On the 
Canadian Pacific Railway they are using 
Scotch steel exclusively for the same pur- 
pose, and it 


opinion 


(fazette from 


wears well. From this we 
would conclude that prejudice against the 
material is the sole obstacle to British loco- 
motive builders using steel in their fire-boxes. 


- ted — 


Electric Headlight. 

We understand that a satisfactory test of 
an electric headlight for locomotives has been 
made on the Chicago, Milwaukee & St. Paul 
Railroad, and that it is contemplated to put 
the light on all passenger locomotives. The 
dynamo that generates the electric current 
is placed on the forward part of the running 
board, a small high-speed engine doing the 
work. 

ee 

The railways of India appear to have got 
beyond the experimental stage in the use of 
steel ties. In a recent parliamentary debate 
the fact was brought out that the directors 
of the Southern Mahratta Railway Company 
last year bought 99,600 steel ties from a Bel- 
gian firm. 


Rubber can be firmly united to a metal 
surface by employing a cement of powdered 
shellac dissolved in ten times its own weight 
of agua ammonia. A paint of shellac pre- 

pared in the same way will prevent rubber 
gas pipes from permitting the gas to pass 
{through the pores of the rubber, 
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Kane’s Automatic Loose Pulley Qiler. 





The upper part of this oil cup is glass and 
the lower part of rubber, covered with oil- 
proof coating, the whole forming the oil res- 
ervoir. From the cap at the top of the 
reservoir two curved tubes extend around 
opposite sides of this reservoir and connect 
with the feed channel. A screw in this 
channel is used for regulating the feed. 

The operation is as follows: The oil cup 
being secured to the pulley hub in the ordi- 
nary way, when the pulley is in motion the 
oil will be thrown outwardly by centrifugal 
force. The bottom of the rubber part of the 
cup or reservoir is weighted and is also car- 
ried in the same direction with a tendency to 
decrease the capacity of the cup, which 
forces the oil through the tubes and feed 
channel to the shaft. When the revolution 
of the pulley ceases the elastic portion of the 
cup will assume its normal position, causing 
a partial vacuum, which draws the oil out 
of the tubes and into the cup. 

W. Chamberlain, 107 West Second street, 
Cincinnati, O., is general agent for the sale 
of this cup. 
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Points in Boiler Construction. 


By Grorae MARSHALL. 


In a previous paper I stated that cylindrical 
courses of boiler shells should be made in one 
piece, my reasons for this statement being 
that the seams were the weakest part of the 
boiler. The custom of welding the seams of 
boilers instead of riveting has gained some 

ground in England during the past ten years, 
’ but is not making as much headway as might 
be expected, owing, first, to the expense of 
welding, and second, to the expense of re- 
pairs when repairs-become necessary. It is 
not astonishing that recourse should be had 
to welding in England, when it is known 
that some platemakers limit the weight of a 
plate at current prices to four hundred- 
weight (448 pounds), while others limit the 
weight to four and one-half hundred-weight 
(504 pounds). In this cou ‘ry there is at 
present practically no increase in cost for an 
increased width, length, and thickness, as 
the capacity of all our mills is adequate to 
furnish their regular customers with any 
sized plate required. Some years ago the 
custom was to charge an increased price for 
plates over a certain width and length, but 
our mill owners soon found their agents get- 
ting tired of sending special orders to certain 
mills, and ending in sending all orders 
to those mills giving the best accommo 
dations and facilities to their customers. 
There is great competition among mill 
owners as to who has the best facilities for 
supplying the demand for extra sizes of plate, 
and as a consequence of such competition all 
are pretty well prepared to meet any demand 
which may be made upon them. It is no 
uncommon thing here to see plates twenty-six 
feet in length, from 60” to 66” wide, and up to 
4’ thick, The weight of such a plate would 
approach 3,000 pounds, but even this is not 
the limit, for some mills advertise to furnish 
plates 8’ 4” wide and 30’ long, regardless of 
thickness, and guarantee soundness of ma- 
terial. 

The soundness of large plates in propor- 
tion to small ones has given rise to much dis- 
cussion among practical boilermakers and 
engineers—in fact, the question is still freely 
discussed by those whose duty it is to plan 
and construct boiler work, no uniformity of 
opinion having been arrived at. For my own 
part, Iam very much in favor of large plates 
up toa limit of safety in proportion to the 
capacity of the different mills. I believe that 
our mill owners as a class will not sell an 
unsafe plate of iron to their customers if they 
know the use to which it is to be applied, 
and I also believe they will make extra- 
ordinary efforts to satisfy every demand 
which may be made upon them. If the ca- 
pacity of a mill, in their rolls, is equal to the 
production of a plate 100” wide, 1 think it 
perfectly safe to order from them plates up 
to, and perhaps slightly in excess of, seven 
feet. Whether their facilities in other 
spects are in proportion to their rolls is also a 
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question to be inquired into, as, for instance, 
their ability to produce blooms of the requisite 
weight and solidity to insure a quality of 
plate ordinarily free from sand defects and 
elamination. I do not altogether agree with 
the idea that the Yankee nation are way 
ahead of all others in regard to mechanical 
skill and inventive genius, but I think that 
our manufacturers as a class are more pro- 
gressive, and desirous of keeping up with the 
age in which we live, as far as production is 
concerned, than those of any other nation. 

Some boiler builders have made a specialty 
of horizontal boilers with steel plates running 
lengthwise of boiler, and consequently with 
the grain (if any in steel plate) running in an 
opposite direction to the grain of the iron. 
This practice, if carefully carried out, should 
result in a good boiler, but the bottom plates 
must be of sufficient width to carry the hori- 
zontal seams well up out of the fire. There 
has been much talk, even among practical 
men, regarding the difference in expansion 
between mild steel and iron plate of equal 
thickness, but experiments have conclusively 
proved that the difference in this respect is 
imperceptible. 

In addition to what I have previously stated 
as regards the placing of the horizontal seams 
with the caulking edge looking upward, an- 
other important matter is that the inside 
thickness of iron when thus placed permits 
of no accumulation of sediment, affording 


no projection on which it may lodge, and the 
seam being above the water line, practically 
prevents ‘‘grooving” or ‘‘channeling.” 
These points should be carefully considered 
by boilermakers, as upon many so-called 
unimportant points the durability of a boiler 
greatly depends. As the study of these de- 


edge of boiler engineering, there should be 
as much attention given to general detail of 
boiler construction as 
development and construction of the steam 
Many of the most important factors 


is bestowed on the 
engine. 


in the smallest parts, and have occupied the 
attention of their inventors for many months 
before their utility and practical benefits were 
fully demonstrated. 

Some builders make their vertical boilers 
with the grain of the metal lengthwise of the 
cylinder. I am pleased to say that is but 
rarely done, and a boiler buiit in this manner 
should be considered unsafe and dangerous, 
as the fiber of the metal is injured by bend- 
ing, and the frequent expansion and con- 
traction which necessarily takes place in the 
heating and cooling of the cylinder imper- 
ceptibly increases the first injury. 

Some builders carry their ideas of safety and 
strength so faras to have the cylindrical seams 
of shell overlap from the front, thus prevent- 
ing an impinging of the heat at the edge of 
sheet, and presenting a free passage for the 
products of combustion. 

In a former paper I condemned the practice 
|of carrying a flue over the top of boiler. I 


; : ies 
; am pleased to notice that this practice is also 





in the successful working of the latter consist | 
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condemned by other and more competent 


authority. From letters received since the 
article was published, it seems it is not gen- 
erally understood how this can be done, and 
I have been asked how I would carry the 
unconsumed products of combustion to the 
chimney. My answer to this is by the 
placing of a cast or wrought iron base on 
top of boiler at the front end, building a wall 
on top of boiler to support the base at that 
point, and then having a stack of suitable 
form and dimensions made as free from 
bends as possible, and this stack connecting 
the front of boiler with chimney. In all cases 
this rule may not be practicable, but a little 
study will enable any one to overcome the 
apparent difficulties. 

I am sorry that my remarks on the use of 
zinc as a preventive of corrosion and incrust- 
ation have resulted in boiler repairs being 
necessary, as described by Mr. Crane. I will 
here describe briefly the manner in which 
the zinc is placed in the boiler, prefacing my 
remarks by saying that I allude to rolled 
zinc, that having been found the most dur- 
able and effective: The zinc is usually in 
slabs of 6’x12”x1”, and the quantity varies 
in proportion to the horse-power of boiler— 
from thrce to seven square inches being con- 
sidered sufticient per horse-power. The slabs 
are secured by rods and bolts or hooks to the 
braces. The zinc hanging in this manner 
from the top must be below the water line, 
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|and not in direct contact with the tubes, 


heads, or shell. The reasons why rolled zinc 
is preferable are owing to its greater freedom 
from impurities, and also from the fact that 
its closer grain prevents its being acted on 
by the impurities held in solution in some 


| waters. 
tails necessitates a more enlightened knowl- | 


There is really no enumeration of the com- 
pounds and appliances introduced to prevent 
corrosion and incrustation, but one of the 
most remarkable I have yet read or heard of 
is the introduction of salt in solution with the 
feed water, the proportion given being about 
half an ounce to the gallon, which would 
lessen the necessity for inspection and cause 
old scale to fall off freely and be washed out. 
As this is only intended for those using sea 
water, the homceopathic doses will be under- 
I think 
I stated in a former paper that rain water 
was a very effective agent in removing scale 
and preventing its formation. Such is the 
case, but it would be well to clean the roof 
of the building occasionally, especially if the 
coal used contains much sulphur and. par- 
ticles from chimney and shops fall on the 
roof, the introduction of sulphur into the 
boiler resulting in greater injury than the 
scale. 

Some engineers, when setting boilers or 


stood as not applying to fresh water. 


superintending the setting, cause them to be 
pitched to the rear. I can see no reason for 
this; in fact, I consider it an injury, as, when 
the boiler is set on rollers and expansion 
takes place, the contraction is up hill, and 
the tendency of contraction would be down- 
ward instead of upward, owing to the great 








weight. I know of one instance where a 
boiler was carried back one and one-half 
inches in two years’ use, and I could assign 
no other reason for it than that it was set as 
described. 

In the blow-off arrangement many boilers 
are injured from the fact that the blow-off 
pipe connected with bottom of boiler is from 
34” to 4”, of cast iron, and the blow cock 
outside the walls is 2”. The effect of this 
reduction is an accumulation of sediment in 
the large pipe, which in time solidifies, leav- 
ing even less area than that of the cock, and 
the efficiency of the whole appliance is ma- 
terially interfered with, if not destroyed, by 
the unexpected breaking of the casting. I 
know of one boiler which was badly burned 
from this cause. Instead of the cast iron 
pipe, I would suggest a flange riveted to 
bottom of shell with a thread cut for a 2” 
pipe, and the placing in this of an elbow 
made with a graceful curve from 2” pipe, 
and extended through the wall by a coupling 
and straight piece. 

If the estimates for boiler work were based 
on the understanding that all parts of the 
work were to be under the supervision of a 
competent party, and satisfactory to him, 
much of the competition and many tricks now 
in vogue would be abolished in a short time, 
and honest practices prevail. Ordinarily the 
purchaser of a boiler thinks only of the 
economy of the present, no attention being 
given to the economy or wants of the future. 
The best brands of iron and steel will cost 
to-day about $130 a net ton, yet buyers 
expect to buy a first-class boiler for this price, 
and think labor and profit should be thrown 
in. First-class material and first-class labor 
cost money, and it is only by the payment 
of a fair price that either or both can be pur- 
chased. I think the day of low prices is 
rapidly passing away; that is, men will not 
be governed in their purchases by the thought 
of saving a few dollars. They will consult 
only with well-known reputable parties, and 
pay them a fair price for the product of shop 
and brain. This should be the only way in 
which steam boilers should be bought, as 
they are entirely too important to be influ- 
enced in purchase by dollars and cents alone, 
and it will be found that true economy con- 
sists in the purchase of first-class material 
wrought by skilled intelligent labor, rather 
than by the purchase of poor material and 
ignorance. 

In the construction of the horizontal tubu- 
lar type of boiler, instead of making the shell 
courses in two sheets, using the argument 
that a better quality of iron can be and un- 
doubtedly is placed in bottom part, true 
economy would consist in the payment of 
difference in cost between the inferior and 
good iron, which in itself is very unimportant, 
as the labor on both is equal, and the differ- 
ence in purchase price—not more than three 
cents per pound—in a sixty horse-power 
would amount to only about $40. Allowance 
should be made by the builder for the labor- 
saving effected in punching, riveting, and 
caulking of a seam in each course, as well as 
for the extra rivets used in the three double 
riveted seams. 

Braces should be made of the crow foot 
pattern; the single-end brace should not be 
allowed to into boiler construction, 
but this practice is common in many shops 
where thought is given only to the output 
and profits, regardless of consequences 
other words, quantity not quality. 

8 EB = 

What seemed to be a very difficult me- 
chanical feat was performed the other day 
by parties who were boring a deep well be- 
side the elevated railroad shops at 98th st., 
in thiscity. When the hole was down over 
1,000 feet the drill, which is a huge iron bar 
30 feet long and 4 inches thick, broke near 
its upper end. With much ingenuity, and 
the exercise of patient perseverence, a grip 


enter 


in 





was made and worked down so that it firmly 
grasped the drill, and by this means it was 
brought to the surface. 
+> — 

Some idea of the difficulties in the way of 
making large telescopes may be had from the 
| fact that there have been nineteen failures to 
jcast the thirty-six inch glass for the large 
| telescope to be mounted in California. 
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Allowance for Shrinkage and Finish in 
Patterns for Steel Castings. 


Last week we received the following letter 
of inquiry: 

Editor American Machinist: 

In your issue of June 28th, on ‘*‘ The Proper 
Allowance for Shrinkage and Finish in 
Patterns,” by J. Whitehead, it states, ‘‘ For 
steel allow }” per foot.” Enclosed please 
find circular of the Buffalo Steel Foundry, 
saying allow ,; inch per foot. I think 4” 
per foot must be right, because the AMERICAN 
Macuinist says so. Would be pleased to see 
an answer in your ‘‘ Questions and Answers.” 

C. F. M. 

Upon receipt of the above we wrote to 
several manufacturers of steel castings, 
stating that a question had been raised about 
the proper allowance for shrinkage and 
finish in patterns for steel castings, one 
claiming it should be }” to the foot, and 
another ,',” to the foot, and asked what 
allowance each made. We received prompt 
replies from all those addressed, for which 
we here return our thanks. Below will be 
found the replies : 

The Pittsburgh Steel Casting Company 
write: ‘‘We would call your attention to 
our circular mailed to-day; }’ forshrinkage 
to the lineal foot, and another ;',”, or 4” if 
necessary, is sufficient for finishing. This is 
for crucible and Bessemer steel castings, not 
for annealed iron castings, so-called steel.” 
[The Pittsburgh Steel Casting Co.’s cata- 
logue says: ‘‘In making patterns for steel 
castings, allow one-quarter ({) of an inch to 
the foot for shrinkage, and also allow on the 
pattern whatever you may want for finish- 
ing.” | 

The Chester Steel Castings Company of 
Philadelphia write : 
‘¢The allowance for shrinkage in patterns 


for our steel castings is ;';” perfoot. Please 
see directions regarding patterns on first 


page of our circular, which we send you in 
another envelope.” 

[The Chester Steel Castings Co.’s catalogue 
says: 

‘‘TIn patterns make ,/; of an inch per foot 
allowance for shrinkage. 

‘‘Make ample allowance for finishing in 
your pattern.” | 

The manager of the Standard Steel Cast- 
ing Company, of Thurlow, Pa., writes: 

‘“‘The shrinkage on the steel 
making at present is between 4, and } of an 
inch to the foot. I believe the temperature 
at which the metal is poured has an import- 
ant influence on shrinkage.” 

Joseph W. Howard, (limited) of Boston, 
writes: 

‘The proper allowance for shrinkage in 
patterns for steel castings is {’ per foot. In 
malleable iron castings the shrinkage is ;),” 
per foot. 

‘*Ror ordinary work the allowance for 
finish should be a little more than for cast 
iron.” 

Stanley G. 
write : 

‘Our rule is to 
gray iron castings, viz: 4 


we are 


Flagg & Co. 


ge , of Philadelphia, 
the same as for 
inch to the foot, 
and we find this covers all ordinary castings; 
unless castings are long and slender, when 
the contraction is somewhat more—but this 
is exceptional, and the above allowance is 
full for all ordinary patterns.” 

Isaac, G. Johnson & Co., of Spuyten Duyvil, 
New York City, write: 

‘*A good quality of crucible steel shrinks 
| inch per foot. Other and inferior metals 
often called steel, shrink much less.” 

Mackintosh, Hemphill & Co., (limited) of 
Pittsburgh, write: 

‘¢ We find the shrinkage of steel castings 
to be from ,'; to 5; inches per foot. The 
larger the bulk of the casting the greater the 
shrinkage, that is, a solid round plate will 
shrink more than the same outside diameter 
cored out to a ring. The ,'; inch per foot 
quoted must surely refer to malleable 
castings, which are sometimes called steel.” 

The Eureka Cast Steel Co., of Chester, 


allow 


Pa., write : 

‘*There is a difference 
shrinkage in steel castings, 
an inch for our metal,” 


in allowance for 
We allow ;', of 
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The Van Dusen Nut Lock. 





This lock consists of a washer, shown at A 
in the engravings, made of thin steel of the 
best quality, This washer has tongues pro- 
jecting inwardly—two, as shown in the en- 
graving, for small bolts, and four for bolts 
of larger sizes. Fig. 1 shows the washer 
detached; Fig. 2 the washer placed in posi- 
tion, after the nut is screwed to place; and 
Fig. 3 the nut locked by the washer. The 
tool B is simply a piece of iron or steel hav- 
ing a hole through it a little larger than the 
body of the bolt. In locking the nut, this is 
placed against the washer, and a blow or two 
with the hammer accomplishes the purpose. 
It will be understood that the teeth or edges 
of the tongues coming in contact with the 
bolt, as the washer is driven down, the 
tongues straighten out like knuckle joints, 
forcing the teeth into the bolt. 

To remove the nut it is only necessary to 
force any wedge-shaped tool between the 
washer and the nut, which will bend the 
tongues back to their original position, when 
the washer may be readily removed, the 
washer being ready for further use. 

This lock is designed for use in railroad 
work, on street cars, carriages, agricultural 
machinery—in fact, for any purpose where 
it is desirable to secure a nut against being 


jarred off. It will be recognized as a very 
cheap device for the purpose. 

The Peerless Manufacturing Company, 635 
Third Avenue, Louisville, Ky., control the 
patent and manufacture the lock. 

——_—__~q@p>e—_—_—__—— 


LETTERS FROM PRACTICAL MEN. 


An Inquiry on the Perfect Screw 
Problem, 
Editor American Machinist : 

In reply to the article published in your 
paper of July 19th by Prof. Sweet, on 
‘“How to Keep a Screw Perfect,” I should 
like to ask how he proposes to compensate 
for the errors caused by the opening and 
closing of the nut, and the sliding and 
securing of the screw-sleeve upon the feed- 
rod in the different positions? Should also 
like to know how he’is to determine how 
much those errors are ? 

He may keep the 10” or 12” screw correct 
by running it in a nut of the same length, 
but the screw to be cut will certainly be 
incorrect. Gro. F. BALiLovu. 

Hartford, Conn. 


Preventing Half Round Boxes from 
Turning in Straps, 
Editor American Machinist: 

In your issue of July 26th W. W. F., 
Morgantown, W. Va., tells us that he has 
trouble with the boxes at either end of the 
shackle-bar, and asks a remedy. The one 
recommended to him is excellent, but for 
these hard times most too expensive, taking 
into consideration that there is a cheaper 
way that will give the same results, which is 
adopted in the Brown automatic engine. 
The bar in this instance is solid, but the box 
in the cross-head end is the same shape as if 
a circular bent strap was used, and is held 
|in place by putting a screw through the end 
|of the bar and screwing into the box, hold- 
ling it firmly to the end of the bar or strap. 
) Now, W. W. F., with the aid of a ma- 
| chinist, could easily fix his in the same way, 
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only use a straight wire instead of a screw if 
more easily obtained. | 
Take off the bar and put the boxes and | 
strap on the end of the bar, drive the grip) 
wedge until the edges of the box come} 
together, then drill in at both ends through | 
the strap into the box as far as practicable, | 
say ;', deeper than the diameter of the wire | 
to be used. Then take off the strap and fit 
a wire so that it will be a good snug driving 
fit all the way through the strap, and fit the 
end of it so that it will go into the hole in 
the box easily. Then drive the wire into the 
strap until it protrudes through the strap 
less than the depth of the hole in the box. 
Then cut off the wire on the outside of the 
strap and finish it up smooth. 
In the size of engine mentioned ,°, wire is 
large enough; in small machines I like this 
yay better than the screw. 
[W. W. F. can try this without much 
trouble. We shall not advise him that he 
will find the use of the wire entirely satis- 
factory. On the contrary in our experience 
we have found it of but little use. As 
between the two we favor the use of the 
screw. | 


PACKING. 


Machinists Who Leave the Trade, 
Editor American Machinist: 
One reason why so few beys are learning 


















' 


the machinist trade is, there are so many 
men learning it. I know of one pretentious 
city in which are six shops, and not one of 
them is owned and controlled by a practical 
machinist. 

Nearly all these shops were started by 
practical machinists, who, after investing all 
their savings, and struggling along for a 
time, had te give it up and let some man with 
money have the shop at his own price, 
which was cheap enough so that he could 
afford to learn the business, or so much of 
it as he could learn by beginning at the top. 
And he does not want to be bothered with 
apprentice boys, so he says, and I think, 


likely he speaks the truth. GRUMBLER. 


Gambier for Preventing Boller Scale. 
Editor American Machinist : 

We have noticed for some time past some 
remarks in your paper about scale prevent- 
ives, and as we have had some experience 
with one kind, we desire to add our mite 
and ask for information from 
have used the same. 


those who 





We have for some time past been using a| 
vegetable substance called gambier, which, | 
we understand, comes from the West Indies. | 
It appears to act very well. It has loosened | 
the scale which was in the boiler, and it ap- 
pears to prevent the formation of new scale. 
It is a substance of a dull brick-red color, 
and has a consistency about like soft putty, 
unless exposed, when it hardens. It read- 
ily dissolves in water. We put a lump 
about the size of a walnut in the boiler be- 
fore making fires, about once or twice a| 
week. We have opened the boiler twice 
since using it, and have found very little 
scale on the surfaces, and but little loose 
scale in the legs of boiler. We have an up- 
right tubular boiler, and carry about 55 Ibs. 
pressure. We pay but ten cents per pound 
for this substance, and are inclined to think 
it acts well. We would like to know from 
some of your readers who have used it if 
they can find any injurious effects in the iron 


On 


from its use, for we have not had it in 

long enough to see any injurious effects. 

Witirams & Kemp. 

Fayette and Frederick Streets, Baltimore, 
Maryland. 


use 


Estimating the Weight of Cast and 
Wrought Iron, 


Editor American Machinist : 


Your correspondent, in the Maocnrnist of 
August 2, who divides cubic inches by 4 for 
pounds of cast-iron, can just as easily arrive 
at much greater accuracy. Let him add one- 
twentieth to his quotient, thus : 


4)1728 cubic inches. 


2)432 
21.6 
453.6 Ibs. 

of cast-iron per cubic foot. As most cast- 
ings are strained a little beyond their nominal 
dimensions, the error, if any, is on the right 
side. 

For wrought iron 
added, thus : 


one-tenth should be 


4)1728 


475.2 lbs. 
of wrought iron per cubic foot, which is 
very good average. 


~s 


aX 


A. B. Covon. 
Philadelphia, July 23. 





So ——— 

We have received from M. T. Richardson, 
publisher, of Warren Street, New York, a 
small book entitled, ‘‘ How to Tell the Age 
of a Horse.” It no doubt, a valuable 
form of publication for people interested in 
the ancient form of motive power. 


is, 


To us, 
however, a book devoted to the subject of 
‘How to Tell the Age of a Boiler” would be 
much more acceptable, and we respectfully 
commend that subject to authors and pub- 
lishers. 

- oe 


Cincinnati Railroad Shop Notes, 

The Cincinnati, New Orleans & Texas Pa- 
cific Railroad Company are about to order 
sixteen new Mogul locomotives, to take the 
place of lighter engines, which are needed 
for a Southern division of the road. This 
company have under way in their own shops 
two passenger engines, 18x24-inch cylinders, 
with wheels 68 inches diameter. The top 
of the straight part of boilers will be 9 feet 
9 inches from rail, and all passenger engines 
hereafter made for this road will have highly 
placed boilers, as experience with engines of 
this kind recently constructed indicates that 
they ride very easy, besides allowing. for a 
larger shell than engines with boilers placed 
lower down. A shifting engine with cylin- 
ders 18x24 inches, and six coupled wheels, 
is also building at the same shops. The new 
Mogul engines mentioned will be fitted up 
with Chicago crucible steel tires, as it is 
found that engines doing heavy work will 
remain out of the shop longer with them 
than where open-hearth steel tires are used. 
The passenger engines will have Miltimore 
steel tires throughout. Mr. Meehan has 
found that the flanges of steel-tired wheels 
in engine trucks never cut the flanges since 
he gave #-inch of lateral play, and 3-inch 
taper ontread. Formerly he made a straight 
tread, and gave }-inch lateral play. There 
was a good deal of trouble from cut flanges 
under that arrangement. 

Pe 

A new gear cutting machine has been 

patented by Higgins & Eastman, Manches- 


ter, N. H., in which a gear-supporting arbor 
‘and tool carriage bed are combined with 


feeding and guiding mechanism, to cause 


| . 
'one to approach the other in one plane of 


movement. The tooth-shaping is regulated 
by a template and co-operating support, the 
latter being attached to the tool-carriage 
bed, where it is made to control the feeding 
movement and the cutter. The cutting de- 
vice is made after the shaper pattern. The 
tool seems to be very ingeniously planned, 


the only objection we see to it being that its 
mechanism is a trifle complicated, 




































The Brown Rubber-Cushioned Helve 
Hammer, 

In this hammer the arrangement is such 
that three-fifths of the revolution of the 
crank is used to raise the hammer, and two- 
fifths to deliver the blow, thus slowing the 
upward and correspondingly accelerating 
the downward movement, thereby increasing 
the force of the blow. 

The hammer is readily adjusted to large 
or small work, by being raised or lowered at 
the trunnion bearings by gearing and screws 
which raise both sides alike. 

The helve pitman is adjustable to length 
by right and left hand connection, with 
clamp bolts to hold rigidly when adjusted. 
The length of stroke is quickly adjusted 
without disturbing the relative position of 
hammer and anvil. 

The helve is adjustable up or down, or to 
either side. The anvil is also adjustable to 
either side. The force of blow is under per- 
fect control at any time. 

The diagram of crank motion shows the 
arrangement by which three-fifths of the 
crank motion raises the hammer, and two- 
fifths brings it dawn: 

The rock shaft A, M rocks on its trun- 
nions G. Shaft A drives crank 2, which by 
a pitman is connected with the rock shaft at 
C. H represents the adjustable sleeve, slid- 
ing on outer arm of rock shaft M to change 
the length of stroke as desired. It is clamped 
to place by a screw ate; h represents wrist 
pin, connecting sleeve H to pitman /’, the 
‘ other end of pitman /’ being attached to the 
cushion arm actuating the hammer helve. 

Circle B DE F, divided into 20 equal 
parts, shows the movement of the driving 
crank B. The curved line ( C, numbered 
on one side 1 to 12, shows the relative move- 
ment of rock shaft at (, while crank is 
moving from 1 to 12 in its revolution to 
raise the hammer; and 12 to 20 is corres- 
ponding movement, while the crank com- 
pletes its revolution through the 8remaining 
spaces to its starting point, delivering the 
blow. 

This hammer is made by the Knowlton 
Manufacturing Company, Rockford, III. 
an “ee 
Senators to Investigate Ordnance and 

Shipbuilding Matters. 








Congress has authorized the appointment of 
a committee of five Senators to examine into 
the capacity of the steel-producing works of 
the United States to make steel suitable for 
guns of high power and plate suitable for 
covering iron-clad ships of war. They also 
will have power to inquire into the character 
and efficiency of the tools, in the navy yards 
and Government foundries, suitable for the 
manufacture of engines and guns for heavy 
war vessels and guns for seacoast defences ; 
also to inquire as to the best methods of 
manufacturing the same; whether by Gov- 
ernment or by contract by private parties. 
This work of investigation has already been 
done by a board of naval experts, who 
were competent to judge what was necued 
for the re-construction of the Government’s 
shipbuilding and ordnance establishments, 
and a very practical report was made to 
Congress. In following their investigations 
this board visited most of the leading arsen- 
als and shipbuilding yards in Europe, and 
their labors were very thorough. Nothing 
could be conceived as less competent to per- 
form work of this kind than a committee of 
Congressmen, like what is now going to per- 
form the farce of inquiring into difficult sub- 
jects which requires high scientifical and 
mechanical knowledge to comprehend the 
questions involved. This committee will 
likely succeed in spending a great deal of 
money junketing around during the holidays 
and pretending to be engaged in deciding 
mechanical problems they do not understand, 
but the Nation will certainly reap no benefit 
from their pretentious labors. 

— 
More than 300,000 patents have been issued 


from the United States Patent Office: hence 


the difficulty of a search to determine whether 


AMERICAN 


Early Engineering Reminiscences, 
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By GEORGE 








I have alluded to the activity in mechanic 

arts during the few years preceding the or- 

ganization of the Franklin Institute ; I now 

propose incidentally to speak of some of the 

leading spirits that conceived of and organ- 

ized that institution, in what was truly a 

transition period. 

It is hard for the machinist of the pres- 

ent day to realize that, at comparatively so 

recent a period, bedposts, legs, and rounds 

for the old-fashioned Windsor chairs, spade 

handles, rolling-pins, and the like, were 

turned on spring-pole lathes, operated by a 

foot treadle, one-half the time being lost 

in the backward motion of the piece being 

turned. Although the wheel and crank at- 

tachment to the foot treadle had been adopt- 

ed for a long time, and was used by the bet- | 
ter class of workmen, it was not until two or | 





| Maudsley slide-rest, then a new thing in En- 
| gland,found its way to Philadelphia. 
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It was 
taken hold of and greatly simplified by Ru- 
fus Tyler, who was at that time making 
small iron shear foot-lathes, he having adopt- 
ed the steel mandrel, conical on its front 
bearing, running in hardened steel collars, 
and also the push-pitman to the treadle, in- 
stead of the ordinary hooks (this was original 
with him). The lathes and slide-rests of 
Mason and Tyler were certainly the best 
tools made for sale at that time. 

Isaiah Lukens was chiefly engaged in mak- 
ing town clocks ; but found time, with never 
more than the assistance of one or two men, 
to finish two or three small lathes and an 
air-gun or two in the course of a year, for 
which there were always ready purchasers. 
He also got up a simple slide-rest. To cut 
the screws for it he converted one of his 
little iron-shear foot-lathes into a very effect- 
ive slide lathe, with gearing to cut screws of 
various pitches. The bed-plate of his slide- 
rest was wrought iron forged with a drop 
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three years previous to 1824—the date at 
which the Institute was organized—that the 
wooden grooved treadle wheel, for cat-gut 
or raw-hide round belts, gave place to the 
cast-iron wheel and flat belt. This innova- 
tion was made by Isaiah Lukens, and was 
followed by Mason and Tyler. These 
wooden crank or treadle wheels were con- 
structed of segments ot hard wood, beech 
or mahogany, so arranged as to present the 
end grain of the wood to the periphery of 
the wheel, the depth of the felloes being 
about 5’; width of face, say, 4’, admitting 
of three grooves of the required diameters 
to change the speed of the lathe mandrel 
without varying the speed of working the 
foot treadle. To give weight to these wheels 
to act as fly-wheels, and to counterbalance 
the crank and treadle, rows of holes around 
the rim on its sides were bored, and cast full 
of lead. As late as 1828 the spring-pole 
lathe had not entirely gone out of use for 
chair rounds and spade handles, nor had 
small steam engines, now so extensively 
used, taken the place of the big wheel turned 
by man-power, for heavy lathe work, or to 
drive the grindstones and emery-wheels of 





The 


or not some device is already patented. 
difficulty is a growing one. 


the cutlers, and surgical instrument makers 
| in the cities. 


It was about the year 1822 or 1823 that a 
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stud or spindle that was turned to fit in the 
ordinary rest-carrier, to take the place of the 
common rest. The face of this bed-plate 
was 9” long by 34” wide, the cross-head hav- 
ing a travel on it of 5”, and the tool-carrying 
block or head a traverse of 2}. These 
measurements are not given from recollec- 
tion, but from a Lukens’ slide-rest now by 
me, that has been in my possession over 
sixty years, and in use most of that time. It 
is in good condition now. It is not like the 
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and relations from the country. He was 
naturally of a social disposition, although an 
impediment in his speech made him appear 
shy and diffident in ladies’ society. He called 
his shop his wife, and he really loved it. He 
also loved his old grey horse that he kept at 
the stables of the Market Street tavern, and 
either in the morning before ‘‘sun up,” 
or on moonlight evenings he would have him 
hitched to his yellow two-wheel top gig and 
take lonely rides, unless he chanced on some 
boy to whom he had taken a liking, then he 
would claim him for company. He always 
took a summer vacation of from six to eight 
weeks. At these times he would lock up his 
shop, and with his fishing tackle, mineral 
hammer, and change of clothes in his gig 
box, his trusty air-gun by his side, he would 
drive off on his solitary excursions, never 
hinting to his most intimate friends what 
course he would take. I doubt if he knew 
himself; but he was free to be guided by 
circumstances. There is scarce a point of 
interest to the mineralogist in northern New 
Jersey, eastern and middle Pennsylvania, 
that he did not visit, even extending his 
lonely drives as far South as Washington. 
Lukens lost an eye from a chip of steel when 
dressing a grindstone. Up to that time he 
was certainly the finest workman in Phila- 
delpbia, but afterwards he wasfearful of try- 
ing his remaining eye on very fine work. 
He took an assistant—I cannot say as to an 
apprentice ; he called him his pupil, and he 
did honor to his preceptor. I refer to Joseph 
Saxton, who has left his mark in his scales 
for the U. S. Mint, in instruments for the 
coast survey during his long connection with 
Prof. A. D. Bache, and as head of the De- 
partment of Weights and Measures of the 
United States. 

From the time of Saxton’s coming to Phil- 
adelphia we were intimate and warm friends 
until his death. The first summer vacation 
of Lukens’ after Saxton commenced to work 
with him, his shop was not closed as usual, 
but Saxton was left in charge, to “tinker,” 
as Lukens said, with anything he liked. He 
planned, and was making for himself a cane 
gun. My elder brother and myself each 
concluded to make one; and, although we 
had every facility of the time to do the work 
in the shop our father had fitted up for us, 
there was a small portion of the work could 
be better done with Lukens’ slide-rest. I 
was in his shop beside Saxton doing that 
little job, when Lukens, who had unexpect- 
edly returned from his summer trip, came 
in. He looked at, and asked what I was do- 
ing. On examining the plan he suggested 
some slight alterations. Saxton showed his 
gun that was completed. He had worked 
out the plan himself, and Lukens was greatly 
pleased with its simplicity. He had returned 
in improved health and spirits, and asked 
why I did not make a slide-rest for myself. 
He then produced the forging of my rest, 
and said he had rough-chipped it, had turned 
the stand stem, and it would fit my father’s 
rest-carrier, and was about the right height 
for his lathe. He therefore told me to take 
it, and try my hand on flat-filing. We had 
no planers or shapers in those days. The 
hammer and coldchisel had to do the rough 
work on forgings, often far from perfect,and 
with plenty of stock left them to remove. 
In this case the rough work had already been 
done by Lukens. He loaned me his patterns, 
from which I had the brass castings made. 





boy’s old knife, that first had a new blade | 


and then a new handle; for the bed-plate, 


with its screw and traveling-head, are as | 
The tool-carrying cross- | 
moving head was of brass, and wore out by | 


originally made. 


clamping in the turning tools. I renewed 


this with cast iron, but in every respect like | 


the original. It affords me great pleasure to 


give ahistory of this old slide-rest, as it ena- | 


bles me to pay my tribute to one of the 


greatest of our pioneer mechanics, who was | 


emphatically the young beginner’s best 
friend, and a sound mechanic to the core. 
He was a bachelor, of rather eccentric 


habits. He lived in his shop, sleeping in an 


adjoining room, taking his meals at an old 


hostelry on Market Street, largely frequented 


by the farmers of Chester and Lancaster 


I cut the screws on his lathe, and did most 
| of the work in his shop, occasionally helped 
by himself or Saxton. The pleasant associ- 
ations connected with this slide-rest have, no 
doubt, been the cause of my preserving it, 
|and using it as a favorite tool during these 
long years. I have related the circumstance 
to illustrate the considerate kindness of Lu- 
kens to earnest beginners. 

| After Saxton closed his term with Lukens, 
| to perfect himself as a machinist and to en- 
large his views, he went to England and 
| Spent several years there. In the fall of 1832 
I found him with Jacob Perkins, at the Ade- 
laide Gallery, London, where Perkins was 
exhibiting his steam generators, circulating 


boiler, steam gunboat propeller, etc. Sax- 


ton was then working on an electro-mag- 


counties, where he would meet his friends! netic engine, to help out the attractions of 
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the Adelaide Gallery exhibition. He laid aside 
his work, and with me and John Isaac Haw- 
kins visited all the prominent mechanical 
works that were accessible — Maudsley’s, 
Donkin’s, Brunel’s at the Thames Tunnel 
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ceived in litigation, and failed in forcing its 
use or getting any compensation for it being 
kept idle; by the time the patent expired 


|grand works had been erected and were 


(though the work at that time was tempora- | 
rily suspended), and many other places of | 


interest to a mechanic. From our freedom 
of access to works that had been closed 


against Americans, the friendly and familiar | 


terms Saxton was on with the elder Stephen- 


and inventive mechanic, he considered him 
the shining light of the day.’ This was 
high praise, coming from the man that Sir 
Walter Scott, in one of his works, speaks of 
as ‘‘ Honest Bryan Donkin, the Machinist.” 
In getting access to establishments that Sax- 


ton had failed to,we owed much to Hawkins. | 


He was a remarkable man; a most prolific 
inventor. He was born in England, but 
“ame to America when quite young. He 
was an enthusiastic Republican, and as soon 
as possible became a naturalized citizen. 
His first employment in America was with 
my mother’s father, 
Charles Wilson Peale, 


ready to go into operation. During all this 
time he was tied to England, though his heart 
was in his adopted country, and he was 
evolving from his prolific brain invention 
after invention, in order to obtain a sup- 
port and to carry on the litigation, in the 


| vain hope of securing the reward justly due 
son, Hartley, Brunel, and others, it was evi-| 
dent that he was appreciated ; in fact, Mr. Bry- | 
an Donkin said to me, ‘“‘ that as a workman | 


him for his vacuum evaporator. Many of 
these inventions were sold for small amounts 
and brought out under the name of the pur- 
chasers. I will only mention two of these— 
two that the world has profited by, and 
which we all carry in our pockets without 
knowing to whom we are indebted for them. 
I refer to the ‘‘ diamond-pointed.gold pens,” 
and the ‘‘ ever-pointed pocket lead pencil.” 
They came out in London as Mordant’s dia- 
mond-pointed pen, and Mordant’s  ever- 
pointed pencil. To Hawkins alone belongs 
the credit of the discovery of, and the mode 
of attaching the alloys Osmium and Iridium 
to the points of gold pens, and finishing 
them for use. This invention, as well as the 
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New Side Wheeler Engine. 

In the machine shops of the Morgan Iron 
Works in this city there is an engine in 
course of construction for a new steamer 
belonging to the New York and Providence 
line that radically departs from our usual 
style of side-wheeler engines. It an 
oscillating compound surface condensing 
direct acting side-wheel engine, and is the 
first of the kind made in this country. This 
type of engine has always been used by 
side-wheel steamers in England, and it has 
many advantages over the beam engine that 
is so common to American steamboats. The 
oscillating engine occupies less room, and 
the weight of the machinery is carried much 
lower down than that of the beam engine. 
which adds immensely to the vessel’s sta- 
bility. There are to be eight tubular boilers 
capable of sustaining 80 pounds pressure. 
The engines consist of one set of oscillating 
cylinders, the low pressure one being 78 
inches in diameter, and the high pressure 42 
inches, with 10 feet 6 inches stroke of piston. 
This stroke also much comment 
owing to its length. 


is 


excites 
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of the question and answer department is not 
to furnish means for deciding bets ; also that 
no question unaccompanied by the writer’s 
name and address is answered. 

= po eee 
The natural gas found around Pittsburgh 


is so volatile that it is exceedingly hard to 


control. In some experiments made at the 
Penn Gas Fuel Company’s Works, East 
Liberty, a four-inch cast-iron pipe was 


closed at the end with a heavy cap screwed 
on; then the gas. of a pressure of 175 pounds 
to the square inch, was turned on to the pipe. 
On applying a torch to the outside of the 
pipe, flames rose all over it, and the dis- 
covery was made that the gas passed through 
the pores of the iron like water through a 
An inconvenient and dangerous 
quality about the gas is that it emits no 
odor, and consequently it is difficult to find 
out when or where the gas is escaping. 


sieve. 


te 
Horizontal Tubular Boiler and Setting. 
The accompanying engraving represents 
the practice of Poole & Hunt, Baltimore, Md., 
in the construction and setting of stationary 
boilers. It will be 





in making his poly- 
graphs, or manifold 
writers— some with 
two and some with 
three pens. At Mr. 
Peale’s suggestion 
and general contri- 
vance, they got up 
the Physiogmatrace, 
so long an attrac- 
tion at Peale’s Mu- 
seum, when in the 
upper rooms of the 
old State House or 
Independence Ilal}. 
There are many now 
living who recollect 
this wonderful instru- 
ment, as it was con- 
sidered before the 
time of photography. 
It was handled by Old 
Moses, a light mu- 
latto, a former slave 
in the Peale family, 
and there were very 
few visitors to the mu- 
seum who did not 
take away with them 
a half sheet of letter 








noticed that the dis- 
tribution of tubes is 
such as to permit good 
circulation, and facil- 
ities for cleaning, 
which is further pro- 
vided for by the loca- 
tion of a large man- 
hole in front and over 
the fire. The engrav- 
ing shows one of the 
side walls removed, 
exposing the arrange- 
ment of grate-bars, 
bridge-wall, ete. The 
mountings and iron 
work furnished with 
boiler are well repre- 
sented, and require no 
explanation. 

cape - _ 
months ago 
we illustrated a de- 
vice, used by Mr. 
Bushnell, Master Me- 
chanic of the Burling- 
ton, Cedar Rapids & 
Northern Railway, for 
turning tumbling 
shafts without hav- 
ing to swing them in 


Some 








paper, folded in four, 
on which the physiog- 
matrace had outlined 
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their profiles, which were cut out with fine ever-pointed pencil, he sold to Mordant for 


scissors by Old Moses. 


To mount these sil- a certain amount down, and small royalties: 


houettes on black paper, frames were re- I do not recollect what, though he showed 


quired. 
play. 


he ebonized. 


Hlere came Hawkins’ ingenuity into me all the accounts connected with it, as 
He invented and got up a lathe for well as a list and statement of what he had 
turning oval picture frames of wood, which received for other inventions. 
He made a number of upright evening with him in his den on Hampstead 


I spent an 


cabinet pianos. He invented andconstructed Road, London, seeing him operate a most 
a grand musical instrument that he called ingenious machine that he was then keeping 


the clavial. 


vised revolving horse-hair band, against 


It was a very ingeniously de- a profound secret, I being the only person 


he had ever shown it to. It was a machine 


which, by keys arranged as in the ordinary for working out or carving statuary in ivory, 


piano, violin or cat-gut strings were drawn- 


reducing from a model. He had in the ma- 


in fact, a great violin, with a string for every chine a nearly completed miniature bust of 


note. 


It was not a success, out of his own | Washington, about 3 inches high. 


The tem- 


hands; and even in them it would take him plate, or model, he was working from was a 
the best part of a day to tune it for aneven- plaster cast of I{udon’s celebrated bust of 


ing exhibition. While 


he remained in Washington. 


This little ivory bust was a 


America he carried on an extensive series of most exquisite piece of workmanship as it 
experiments on boiling or evaporating under came from the machine, requiring very little 


vacuum, and perfected his system of sugar hand-finish. 
With this he returned to En- | 0n a large machine for full-size marble statu- 


vacuum pans, 
gland, and secured it by patent. Then fol- 
lowed the great mistake of his life. He 


could have sold his rights for what would nati 


At that time he was working 


ary. Ihave never heard how he suceeded 
with this. While I was residing in Cincin- 
I cannot with certainty fix the date 


have given him an ample competency for I received a letter from my mother saying 
life, but he was persuaded that royalties she had had a visit from her old friend, John 


would be better for him ; so for one thousand 


Isaac Hawkins, and that he requested her to 


pounds down, and a stipulated royalty on say to me that he had returned to America to 
savings, he conveyed his entire rights for lay his old bones in the soil of his adopted 
England and her Colonies to a strong com- country: but, notwithstanding he was fast 
bination of sugar refiners, making no stipu- approaching 90 years of age, he fully ex- 


lations as to working his system. 
gained their object, which was to lock it 
up during the entire period of his patent- 
right. 


They pected to get out as far as Cincinnati to see 
1ey | L 


me, if | could not go Eastto see him, but we 
never met. I have an impression, but can- 


not vouch for its correctness, that he settled 
Ife expended more than he had re- in Trenton, N. J., and died there. 


BoILER AND SETTING. 


As can be seen by engineers, the feature 
of the stroke of the engine is strictly Ameri- 
can, being so much longer than the English 
stroke, which would be about six feet. The 
long stroke has always been much favored 
by American marine engineers, who claim 
for it a higher degree of economy than the 
short-stroke engine can produce.- This de- 
parture will be watched with much interest 
by many experts in engine economy, some 
of whom assert that so long a stroke for this 
type of engine is incompatible with a practi- 
cal efficiency. 

ame 


The officers of the Chicago, Burlington | 


and Quincy Railroad appear determined to 
extend the principle of prohibition from the 
Iowa portion of their road into the other 
States traversed. A recent order says: 
‘* Station agents, train and engine-men, and 
telegraph operators, who are known to visit 
drinking places, shall be warned that they 
must stop at once. If they persist, they 
shall be discharged, and shall not be em- 
ployed again without the consent of the 
general manager. Any of these men known 
to have been drunk either on or off duty 
shall be discharged. Special cases, where it 
is the first offence, may dealt with 
at their discretion; but if the same man 
is found drunk the second time, he must be 
discharged.” 


be 


- 6 
A correspondent, who does not sign his 
name, and who asks us to answer a question 
to decide a bet, is informed that the object 





the lathe. Mr. Bush- 

nell is somewhat 

proud of the way the 
rig works, and likes to show it to visitors 
as a novelty. The other day the master me- 
chanic of a neighboring road was visiting 
the shops at Cedar Rapids, and Mr. Bushnell 
took him to see the method he had of turn- 
‘“Why,” said the 
visitor, on looking at the rig, ‘‘I have got 
one like that in use, having taken it from the 
Mr. Bushnell now 
thinks that he will not again talk of anything 
of a novelty after he has sent it to the AMEr- 
IOAN MACHINIST. 


ing the tumbling shafts. 


AMERICAN Macrunist.” 


Calling buildings fire-proof that are not so 
leads to a good deal of trouble, often to the 
loss of valuable property, and frequently to 
the loss of life. A great many buildings in 
large cities are advertised as being ‘“ fire- 
proof.” There may be some that are really 
but even this is questionable. At any 

rate, a large majority of the buildings rented 
as fire-proof are far from being so. It is 
wrong to induce a false feeling of security 
by such misrepresentations, and the authori- 
ties are not guiltless in the matter. If by the 
expression ‘‘fire-proof,” as applied to a 
building, is meant that it will not burn quite 
so readily as some others, then this 1s what 
should be said of it. In the meantime, it is 
better for all to understand that the build- 
| ings in which they live, or do business, are 
liable to destruction by fire, and to make 
Doing this 


SO. 


their calculations accordingly. 
would often save unnecessary loss of life and 
property. 
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vertising patronage. Those who wish to recommend 
their wares to our readers can do 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are net for sale. We give no premiums to 
secure either subscribers or advertisers. 

(eer Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

ter” We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

Gee We envite correspondence from practical machin- 
ists, engineers, inventors, draughtsmen and all those 
especially interested in the occupations we represent, on 
subjects pertaineng to machinery. 

Ge Subscribers can have the mailing address of 
their paper changed as often as they desire, Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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AMERICAN 
A Free Trade Victory. 


Foreign newspapers are fond of sneering 
at American methods of doing business, but 
it seems that foreign merchants are not ad- 
verse to following even the worst American 
methods when they can do so with advan- 
tage to their interests. Some time ago a pool 
was formed among the leading British steel 
makers for the purpose of maintaining 
prices, and its details were as carefully ar- 
ranged as if it had been managed by an 
American railroad freight agent. This steel 
pool appeared to bring unlimited comfort to 
the pockets of the members for a few 
months, but a source of trouble has lately 
been encountered that is likely to bring the 
whole scheme to grief. The pool was not 
wide enough. It failed to cover the opera- 
tions of Continental rivals, and they are 
carrying away business by under-selling the 
pool combination. 

The government of India requires a great 
deal of steel and iron for maintaining and 
constructing the railway system, and the 
steel makers of Britain were requested to 
make offers on contracts for furnishing a 
large quantity of steel sleepers, rails and 
iron car material. The managers of the pool 
feeling that the matter was in their own 
hands, arranged that the bids should be 
limited in number, but very high as regards 
prices. Instead of quietly paying British 
manufacturers the prices demanded, the 
Under Secretary for India protested that the 
steel makers had formed a ring for the pur- 
pose of controlling business in an illegiti- 
mate way, and the scheme was denounced 
as contrary to all Britain’s long boasted 
principles of free trade. The steel makers 
thinking their position was unassailable re- 
mained firm, and so did the Indian govern- 
ment officers, with the result that the con- 
tract was given to a Belgian company. It 
was bad enough that benighted China, 
bigoted Spain, and other nations lacking in 
sound political intelligence, should desert 
free-trade Britain and go for machinery and 
ships to continental nations that still indulged 
in protective practices, but for India, which 
means part and parcel of the British mon- 
archy, to do likewise seemed intolerable. 
The steel makers’ pool felt that they were 
being wounded in the house of their friends, 
and as it could not be expected that human 
nature would endure such injustice tamely, 
they raised the wildest kind of a yell against 
the injury wrought upon their business, and 
they plainly intimated that the officials 
responsible for the action taken by the India 
office were robbing honest Englishmen of 
their bread and butter. The matter was 
brought before Parliament and argued with 
considerable acrimony in the House of Com- 
mons, where the friends of the India oftice 
argued their case on the pure principles of 
free trade, and came off victors. Of course 
it is very gratifying to the friends of sound 
political economy to find that free trade 
scored another victory, but the Belgian 
workshops are busy on the contracts. 

De 
Cable Railway Propulsion, 








We have received in pamphlet form the 
report of a paper regarding the above sub- 
ject, read by Mr. W. W. Hanscom before the 
Technical Society of the Pacific Coast in 
June last. It describes accurately the 
method followed in building the principal 
cable roads in San Francisco with the appli- 
ances used in operating, and the descriptions 
are made more intelligible by numerous cuts. 
As the work was done under Mr. Hanscom’s 
direction, and numerous parts of the ma- 
chinery and appliances were his own inven- 
tion, he is eminently capable of giving de- 
tails of how cable railroad propulsion is 
carried out; and he has performed valuable 
service to those interested in the subject by 
elucidating a department of mechanical 
work that had been little written about. 
Cables and grips—the troublesome part of 
cable railways—are intelligently discussed, 
and Mr. Hanscom’s views thereon will 
probably be useful to other engineers en- 
The conclusion ar- 
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ting cable railways, is somewhat startling, 
since it has generally been understood that a 
high proportion of the power was used in 
moving the passengers. According to the 
figures given 68 per cent. is expended in 
moving the cable, 28 per cent. in moving the 
cars, and 4 per cent. in moving the pas- 
sengers. 

By a letter from Mr. Hanscom, published 
in a recent issue, our readers will under- 
stand that he went to London and superin- 
tended the construction of the cable railway 
recently opened for traffic in that city. 
Writers in British technical papers, who, in 
some cases, minutely described the details of 
the cable railway, and expatiated upon the 
difficulties of construction, were careful to 
omit mentioning that the work was done 
under the edirection of an American en- 
gineer. 





$i 

The bill to prohibit the importation of for- 
eign contract labor was smothered in the 
Senate before Congress adjourned. The 
same demagogues who aided to smother it 
there are now posing as the special friends 
and champions of the workingmen. They 
should be known by their records rather than 
by their professions. The people demand a 
law to prevent the importation of hordes of 
semi-civilized Hungarians and other half- 
starved laborers, but they cannot trust those 
who have played them false as lawmakers 
while pretending to favor such a law. 

a. aa 

As a result of lack of appropriations, a 
large number of men are again laid off work 
on the capitol building at Albany. If a 
private enterprise were managed the way 
the State has managed the construction of 
this building from its commencement, it 
would have ruined any ordinary concern 
undertaking it. These same politicians who 
so manage affairs as to throw the workmen 
on the capitol out of work two or three 
times a year, are always engaged about elec- 
tion times in preaching to workingmen of 
their efforts to arrange the affairs of govern- 
ment so that labor shall find ‘‘ constant em- 
ployment at good wages.” But when they 
get the management of some enterprise re- 
quiring labor into their hands, their actions 
show how little truth there is in their preach- 
ing. This building at Albany, the manage- 
ment of the construction of which every 
citizen of the State of New York has reason 
to be ashamed of, will, it is safe to say, cost 
more than double what it would if built by 
private enterprise, and it is to be paid for by 
the hard work of workingmen, some of 
whom have tried to make a living by work- 
ing upon it, in many instances paying a bonus 
to some petty underling for the privilege, 
and have been provided with anything but 
the ‘‘ steady employment” about which poli- 
tical mountebanks harp so glibly. 
—- 

James F. Brown, 1236 Woodbine street, 
Philadelphia, wri(es us at length to say that 
the greatest display of steam engines ever 
made was at the Southern Exposition at 
Louisville last year. The tests, however, 
were not properly made, the committee re- 
fusing to apply the indicator. The medal 
awarded was not therefore of any value as 
an advertisement. He hopes the same mis- 
take will not be made this year, and closes 
by saying: ‘‘ Each engine deserves a gold 
medal, so if they can’t give one to all, do not 
give one to any.” We hope they will not 
give a medal to anybody. We never knew 
of a competitive exhibition of engines, 
boilers or machinery of any kind resulting 
in the award of a medal to one of them 
‘for superiority” that did not stir up a 
quarrel, lasting at least two years after the 
fair closed. We would sooner advise an 
engineer to run for office in a locality where 
the heelers all expect to be “taken in out of 
the cold, and have their toes warmed” than 
to become a judge or an expert at an indus. 
trial exhibition where medals are to be 
awarded, based upon his decision. When 





engineers of ability and reputation cannot 
be engaged to conduct trials or make ex- 
aminations at fairs where medals or pre- 
miums are at stake, the foolish practice of 
making such awards will be at an end. 





The’ 
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tendency is strongly toward the end of 
that practice now. We advise Mr. Brownto 
continue using his cudgel on the committee 
that decided the awards last year, and upon 
any other like committees that are to make 
awards this year. 


The Cooper Union. 


The Twenty-fifth Annual Report of the 
trustees of Cooper Union is on our table. 
We are profoundly impressed with the im- 
portant educational work this institute has 
done for the industrial classes of this country 
since it was endowed by the late Peter 
Cooper in 1859, and all our sympathies are 
in favor of the scope of the institute being 
extended. It is then with deep regret that 
we learn from the annual report that 
although the applications for admission to 
the Union continue to increase, increase of 
educational facilities is prevented through 
want of funds. To quote the report: 

‘“‘The Trustees regret to say that, while 
there is an overwhelming demand for the 
privileges of the Institution, so much so, 
that in some departments applicants are 
compelled to wait for more than a year 
before admission can be granted, the Institu- 
tion has reached the limit of its usefulness, 
with the space at its command, and the 
money available for its support. Its income 
is mainly derived from two sources—from 
the rents received from portions of the build- 
ing which are leased to private parties, and 
for the use of the great hall for public meet- 
ings. It has also an endowment of $200,000 
provided, during his life time, by Peter 
Cooper, from which last year the revenue 
was $11,050. By the terms of his will Mr. 
Cooper gave $100,000 to the Institution, the 
interest on which will be sufficient, in addi- 
tion to his previous endowments and the 
rents, to defray the ordinary expenses, upon 
the scale of usefulness whichis provided for 
by its present organization; so that it may 
be said, that Mr. Cooper not only founded 
the Institution and erected the buildings, but 
has provided it with means sufficient for the 
extension which was given to it during his 
lifetime. 

‘But if the endowment were larger, it 
would be possible greatly to enlarge, and 
probably to double the usefulness of the 
various departments of instruction now 
opened to the public. Such an enlargement 
would require more space, which could only 
be had by a reduction of rented space. This 
reduction would have to be replaced by ad- 
ditional endowments. The Trustees have 
no doubt whatever of the propriety and 
the necessity of enlarging the work of the 
Institution. If the portions of the building 
now rented could all be appropriated to the 
work of instruction, it would be possible 
certainly to double the facilities now offered 
freely to the public. The annual expendi- 
ture involved in such an enlargement would 
undoubtedly require an endowment of one 
million of dollars, in addition to the present 
funds of the Institution. This statement is 
made because some suggestions have ap- 
peared in the public journals, that it would 
be well to signalize the great change which 
has taken place in tbe loss of its founder and 
its benefactor, by raising a fund which 
would enable his designs to be carried out to 
their final completion. The Trustees think 
it is a proper time for them to say that Mr. 
Cooper never expected to be able, of his own 
means, to accomplish the full realization of 
his plans, and would gladly have welcomed 
any addition to the funds of the Institution 
from any source whatever. If, therefore, it 
should occur to any one, in the disposition 
of his means, to make a gift to the Cooper 
Union, the Trustees desire it to be under- 
stood that such gifts will be gladly received; 
and that in the enlargement of the School of 
Design for Women, in the establishment of 
a Reference Library on a larger scale, and 
particularly in the creation of an Art Library, 
designed especially for the use of the pupils 
of the School of Design, and of a Museum 
of Art, and of mechanical models, contain- 


,ing specimens useful to the formation of 


taste and embodying cxamples of special ex- 
cellence, there is abundant opportunity for 
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endowments to the extent of a million of 
dollars; and this sum, sooner or later, the 
Trustees hope to secure for the Institution. 
The children of Mr. Cooper have already 
notified the Trustees that, in accordance with 
what they understood to be Mr. Cooper’s 
final wishes, they will contribute the sum of 
$100,000, in addition to the bequest of $100,- 
000 contained in his will.” 

We sincerely hope the Trustees of the 
Cooper Union will obtain the financial aid 
the institution needs and so richly deserves. 
The Union has its work arranged with 
especial reference to the wants of the work- 
ing classes; its training is admirably calcula- 
ted to instruct, elevate and improve these 
classes; and many working men and women 
have had their condition in life greatly 
elevated through the training they received 
at the Union. The lines of instruction fol- 
lowed are: 


First :—Instruction in the branches of 
knowledge which are practically applied in 
their daily occupations, by which they sup- 
port themselves and their families. 

Second :—Instruction in the laws by which 
health is preserved and the sanitary condi- 
tion of families improved; in other words, 
in personal hygiene. 

Third :—Instruction in social and political 
science, by virtue of which communities 
maintain themselves, and nations progress in 
virtue, wealth, and power. 

Fourth:—Instruction addressed to the eye, 
the ear, and the imagination, with a view to 
furnish a reasonable and healthy recreation 
to the working classes after the labors of the 
day. This general scheme necessarily in- 
cluded both sexes within its scope, and 
hence it was decided to extend all the privi- 
leges of the institution to men and women 
alike. In adopting this general principle, 
the Trustees were fully aware that it could 
not all be carried into effect at once, and 
that the respective divisions, although philo- 
sophic in their nature, must necessarily be 
blended to some extent in their execution. 
Nor was it felt to be any ground of objec- 
tion, that the useful and practical should be 
mingled with the agreeable and recreative. 


PIONS im) 
ues " oSNSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods . 

Every question, to insure any attention, must in- 
variably be accompanied by the writer’s name and 
address. If so requested, neither name, correct ini- 
tials, nor locaticn will be published 


(303) F. J. H., Howell, Mich., asks: 
What is the torsion on an engine shaft per horse- 
power? A.—It varies in different engines more 
than 100 per cent., depending on a variety of con- 
ditions that must be known before any calculations 
can be made. 

(304) G. A. H., Philadelphia, Pa., asks: 
Which is the simplest plan for determining the | 
gears for cutting screw threads; simple geared or 
compounded? A.—You will find the whole subject 





very fully treated in the AMERICAN MAcuinist of 
August 13 and 20, and October 15, 1881. 
(305) Y., Freeport, Ill., writes: I have 





been dipping iron in acid solution of sulphate of | 
copper, but the copper scales off in places. What 
is wrong? A.—We should judge that the iron is 
not properly cleaned. Try immersing the articles 
for ten minutes in water containing about two per 
cent. muriatie acid, then thoroughly scrub with a 
wire brush and sand, after which wash in clean | 
water till all traces of acid are removed. 

(306) F. A. New York, asks: 
you give the pressure, per square inch on projected 
area of standard railway car axle, when placed un- 
der loaded passenger and freight cars, respectively? 
A.—The master car builders’ standard axle 
journal 7x34 inches, which gives 22.75 square inches 
of projected area. A loaded passenger car, weigh- 
ng 45,000 pounds, resting on four axles, will put a 
pressure of 247 pounds to the squareinch. A loaded 
reight car, of 50,000 pounds will 


Can 


has a | 


press with a 


weight of 286 pounds on each inch of axle journal. 
(307) W. B. Boston, Mass., asks: 1. 


How would you calculate the area of a piston on 
the back of a slide valve to satisfactorily balance it ? 
A.—A slide valve can be relieved, but not balanced | 
in this way. We should make the area of piston 
equal to the area of the exhaust cavity or cavities | 
in the valve, plus one-half the area of one of the | 
steam ports. 2. Can you recommend a good work 
or article on fan blowers? A —There in no work | 
devoted to the subject that we know of. You will | 
find articles on the subject in most works on me- 
chanics, none of which are probably very valuable. 

(308) F. EL, A| 
friend of mine connected with a 
shop transfer table. will say the 
engine cross-head is on he 


Minneapolis, Minn.., 
runs an engine 


Says: 


In starting, 
the forward center; 


we 


| of flues and top of shell is 13, gauge-cocks 2’, 4’, 


moves a distance of, say, 200 feet and returns to the 
same spot, when the cross-head is found to be in 
the middle of the guides. I claim that the engine 
has slipped, but my friend disputes that. Now, 
who is right? A.—The engine wheels have slipped 
a little, though the man handling the engine may 
not have noticed it There is always more or less 
slip to wheels runoing on railroad track. If you 
start to haul a dead engine with the side rods down, 
the relative position of the crank pins will change 
within a few rods. 


(309) C. H. M., Philadelphia, Pa., says 
After giving a year’s trial to a boiler compound, 
and finding its use unsatisfactory, | took a sheet of 
zine 36x20 inches and rolled it into a cylinder 36x4 
inches, with open ends. This I suspended within 
the boiler. Three weeks after putting in the zine I 
examined the boiler, and found a light deposit of 
soft mud on shell and about one quart of sandy de- 
posit [a sample of which was sent to us] in the zine 
cylinder. What caused the deposit iu the cylinder? 
A.—The deposit consists of carbonate of zinc. The 
earbonic acid and sulphuric acid, which hold the lime 
salts in solutionin your feed water, having a strong 
affinity for zinc, desert the lime that carried them 
into the boiler, just as other fickle things are apt to 
abandon old friends. The lime then falls down in 
the form of mud. The zine also creates galvanic 
action inside the boiler which tends to prevent 
scale forming. 


(310) G. 8. G., Atchinson, Kan.,writes: 1. 
I am running the engine in a foundry. We have a 
No. 5 blower, running (not accounting for slip of 
belts) 4,032 revolutions per minute. I have an in- 
veried siphon of glass 44” inside diameter, filled 
half-full of mercury, one end connected to blast- 
pipe with %” gas-pipe, 4 feet long, all joints tight, 
the other end open to atmosphere. When the blast 
is on the mercury stands 2’ higher in the open end 
than in the other end. In order to settle a dispute, 
will you please inform me the pressure to the square 
inch in blast-pipe? A.—Two inches of mercury cor- 
responds to a pressure of about one pound per 
square inch; to be more exact, 98-100 1b. 2, Do you 
consider this result good? <A.—It is rather high 
speed for the fan, and we should suppose the press- 
ure rather higher than would be needed ; however, 
if it is satisfactory, it is probably all right. The 
pressure at cupola is probably less. 

(311) J. W.W., Mount Pleasant, Miss., 
writes: 1. Iam using a 9’’x12” engine, piston speed 
300 feet per minute, to drive a 30’ corn mill, requir- 
ing 10-horse power, belted direct. The valve has 
1-16’’ lead, 15-16’ outside lap and 54” inside lap, 
travel 3¢’’, cuts-off at about 34 stroke. The exhaust 
cavity in valve is 6144” long. The boiler pressure is 
€0 to 70 lbs, the steam passing through 13 feet of 
244 pipe with five elbows. I send you sketch of 
valve seat. [The sketch shows ports at each end of 
the cylinder, the same as when a double valve is 
used, but in this case, owing to the cylinder being 
short instead of an exhaust cavity in the valve at 
each end there is but one cavity, which, as stated, 


is 6144” long. The steam ports are 13-16’’x7’"; ex- 
haust ports 144’’x7’’.|. I want to ask: 1. Are the 
exhaust ports large enough? A.—Yes. 2. I can 


not run with 40 lbs of steam. Ought not the engine 
to furnish 10-horse power with 40 ]bs_ boiler press- 
ure? A.—Just about, we should say. 3. The valve 
laps on the middle bars 4”. Would it not be ad- 
visable to cut that much off [the bars]? A.—We 
can see no reason for doing this. As the outer 
and inner edges of the valve control the admission 
and release of steam, what is the use of the middle 
bar or bridge in cylinder between the two exhaust 
ports? A.—It is not of much consequence, that we 
can see, but probably does no harm. Are the 
proportions of valve and seat good; and, if not, 
what change can be made to get better results? 
A.—The valve seat is badly proportioned, in that it 
requires the use of a large valve, which takes a 
good deal of the power of the engine to operate. 
The lap and travel given by you would cut-off— 
average of both ends—at less than 54 stroke. You 
cannot do much as the case stands. We should 
reduce the outside lap to 34’ and the inside lap to 
5-16’. This would of ccurse necessitate moving the 
eccentric. ‘The steam pipe is too small, if it must 
have so many elbows. It would be better if 3’. 6. 
What is the cause of the cross-head wearing all on 
the bottom, and the rod brasses the most on top? 
A.—It is owing to the direction the engine runs, 
and to the weight of rod The boiler is 36’’x10 
feet, dome The distance between top row 


Dox 


c24/", 
and 6” above flues. Is there sufficient steam room, 
with water at second gauge-cock? A.—It will do 
very well. & Would any be required to 
put in a balance valve? A.—You would undoubt- 
edly require new steam-chest cover; perhaps 
other changes. 


ismess SPECIAL cIALS. 
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Mackenzie C saaii 1s and Blowers, 245 Broadway,N.Y. 


AMERICAN 





Presses & Dies, Ferracute Mach.Co., Bridgeton,N. J. 
Steel Name Stamps, &c. J.B. Roney, Lynn, Mass. | 


Amateur’s Rotary Files. Tower M. W’ks, E. Brook 
field, Mass. 
For Sale, Cheap—Patent used in cotton mills 


Address Box 339, Wakefield, Mass. 


}and ready for operation about September 1. 


RO EAL IN 399s: 


Interchangeable work a specialty. Send stamp for 
new Lathe Catalogue. E. 0. Chase, Newark, N.J 
‘“How to Keep Boilers Clean.’’ A book mailed 
free, by James E. Hotchkiss, 86 John street, N. Y. 
Fine tools and special machinery. Horace Thurs- 
ton, 84 Clifford street, Providence, R. I 
Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 632 F st., Washington, D.C. 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 
Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Ill 


The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York 


Consulting Engineer and Mechanical expert. ¢ 
Hill, 84 Market street, Chicago, Ill. 

R. Dudgeon, 24 Columbia st., New York, Improved 

Hydraulic Jacks and Roller Tube Expanders. 


National and box chucks, foot and power lathes, 
and slide rests. Lodge, Barker & Co., Cincinnati, O. 

Drawines — Mechanical, electrical and Patent 
Office. All styles of artistic designing. Special facili- 
ties. Low rates. Wallace Metcalf, 140 Nassau St.,N.Y. 

Juild & Garrison’s Steam Pump Works, Brook- 
lyn, NY. Steam Pumping Machinery of every de- 
scription Send for catalogue. 

Improved Tack Machinery, made by The Willets 
Man’f'g Co., can be seen in operation at their works, 
57 Clifford St., Providence, R. I 

The ‘*‘ Wax Process’? Engravings shown in the 
AMERICAN MACHINIST each week are made by Stru- 
thers, Servoss & Co , 32 Frankfort Street, N. Y 

- Pulleys at low prices, and of same strength 
and Appearance as Whole Pulleys. Yocom & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co , 62 
Chatham St., N. 

The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 

For a strictly first-class automatic engine, from 
10 to 60-horse power, apply to the Straight-Line En- 
gine Company, Syracuse, N. Y.; medium or high- 
speed; perfect balance; fewest parts and fewest 
working joints; uniform speed at all ranges of 
power or steam pressure; the best material and 
workmanship in all vital parts ; the most correct 
distribution of iron ; unexcelledin smooth running. 


C. 

















Joseph & Jacob Clebel, 


Montgomery, Ala., will 


a erect carriage factory. 
J. G. Dailey, Rome, Ga., contemplates putting up 
a large furniture factory. 


J.T. Critcher & Son, Roxboro, N. C., will erect a 
buggy and wagon factory. 

The foundations are being laid for John Mohr & 
Sons’ new boiler and machine shop, Chicago. 

A stock company has been formed which will 
build a rasp and file factory at North Hanson, Mass. 

Machine shops to cost $25,000 will be built this 
summer at Barnesville, Minn., by the St. Paul, Min 
neapolis, and Manitoba Railroad. 

A. D. Estill and Major Joliffe have rented the 
foundry of the Lexington Manufacturing Company, 


Lexington, Va., and will put it in operation right 
away. 
The large building for a foundry and machine 


shop, at Mitchell, Dak , is nearly completed. About 
$12,000 worth of iron-working machinery is now on 
the way. 

We learn from the St. Louis Age of Steel that the 
Missouri Malleable Iron Company, of that city, has 
shut down for two weeks, owing to the slacking up 
of trade. 

Temple, Texas, is about to have a boom in the 
way of an extensive iron foundry, pattern shop, 
and boiler yard. Other factories are projected.- 
Brenham Banner. 

The Fl Paso (Tex.) Tames says that the Mexican 
Central Railroad is taking out all steam pumps 
along the line and using hand pumps with Mexican 
labor at 35 cents per day. 

S. L. Wharton, Seventeenth street and Susque- 
hanna avenue, Philadelphia, will erect a 15x40-foot 
addition to his iron foundry. 

The most prominent business men of Salisbury, 
Maryland, are endeavoring to bave the machine 
shops and offices of the New York, Philadelphia, 
and Norfolk Railroad Company located in that 
place. 

Hugo Tollner, 421 Franklin avenue, Brooklyn, 
N. Y., will erect an L-shaped brick picture-frame 
factory on Graham avenue, 40 and 75x30 and 100 
feet, three stories high. It will cost about 
Steam power will be used. 


7,500, 


Since the opening of its workshops last year, the 
Canadian Pacitic Company has built twenty loco- 
motives. The passenger locomotives are all of one 
pattern, with 5 feet 9 inch driving wheels, and all 
painted a dead black.—Ruilway Age. 


The Blevney Manufacturing Company, of Newark, 


N.J., have issued a new illustrated catalogue and 
price-list, of pulleys, clutches, and couplings. The 
Blevney frictiow clutch and chuck pulley have 


already been illustrated in our columns. 
The 
field, O 


Tricycle Manufacturing Company, Spring 
, Will have their addition to shop completed 
The 
About $10,000 of machinery 
One bundred and thirty 


building is 48x150 feet 
is being placed in the shop. 
five men are employed. 


rf 
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The Roanoke (Va.) Leader says: On last Thursday 
the first car wheel was cast at the Roanoke Machine 
Works, under the supervision of Superintendent 
S.B. Haupt. We learn that it was a perfect suc- 
cess. These wheels have heretofore from 
Erie, Pa., but it is the purpose of the management 
to manufacture them here in the future. 

We have received a finely-illustrated and beauti 
fully-printed quarto catalogue of the Whittier Ma 
chine Company, of Boston. They manufacture ele 
vators, boilers, engines, and machinery. Each dif- 
ferent kind of elevator s illustrated, and reference 
is made to places where they are in use. 
also a long list of parties using Whittier boilers. 
The New York office is at 91 Liberty street. 


come 


There is 


rhe Pond Engineering Company, of St. Louis, has 
just issued a new illustrated catalogue and price- 
list, of improved steam and hydraulic machinery, 
including steam engines, furnaces, steam 
pumps, pumping engines, blowing engines, air-com- 
pressors, injectors, feed-water heaters, indicators, 
valves, ete. The cata'ogue has sixty-five 
pages, and tells what buyers wish 190 know about 
each article. 


boilers, 
gauges, 


The nail factory now being erected at Lewisburg, 
Pa., by the Lewisburg Nail Works, will contain fifty 
machines, and is expected to be completed about 
the middle of October. The works are situated at 
the junction of the Lewisburg and Tyrone Division 
of the Pennsylvania Railroad and the Philadelphia 
and Reading Railroad. TT. H. Croft is president of 
the company, T. H. Purdy treasurer, and F M. 
Purdy secretary. 

The Boston Bulletin says a party of cotton-mill 
men at Fall River, Mass., contemplate removing 
their mill to Hot Springs, Ark. They have ma- 
chinery which cost over $100,000, embracing 4,500 
spindles, 110 looms, an engine of 180-horse power, 
and other property which they will plant in the 
valley. Their proposition is to stock the concern, 
taking $20,000 themselves, and ask that the citizens 
subscribe $30,000, putting in the whole at $50,000, 

The Westinghouse Machine Company, Pittsburgh, 
Pa., have sent the government of New South Wales 
a 160-horse power automatic engine, for electric 
lighting purposes. Among those who have just 
been supplied with Westinghouse automatic en 
gines are: The Barney & Berry Skate Works, Spring- 
field, Mass,, power; the Branford, Conn., 
Lock Company, power; H. Ainsworth, 

Fair Haven, Vt., 80-horse power; Portland, Oregon, 
Electric Lighting Company, three of 65-horse power 
each. 

The Kilmer Wire-Band Manufacturing Company, 
Schenectady, N. Y., are erecting a 40x100-foot addi- 
tion to their ornamental wire-fence factory. They 
are now running to full capacity, night and day. 
They make new style of fence. It 
Bessemer steel hoop, 13¢’’ wide and 
fourth of an inch thick, from which are punched 
arrow-shaped pieces used for bale ties The strip 
(100 to 400 feet long) is. then tempered by their new 
process, so that it will sustain a ensile strain of 
over 2,000 pounds. 

rhe Egan Company, of Cincinnati, 
out a new automatic knife grinder, 
kinds of plane knives, 


65-horse 


65-horse 


a consists of 


one-twenty- 


have brought 
for grinding all 
which seems to have met 
with a very favorable reception. They sold one to 
C,H. Pries & Co,, of Kansas City, Mo., who at once 
paid for it and wrote: ** Although we stipulated, as 
a precaution, for thirty days’ trial if necessary, it 
did not take thirty minutes to ascertain that the 
machine was a good one and thoroughly satisfac- 
tory. We are well pleased with the machine, and 
if our name will assist in recommending the knife 
grinder to others, we cheerfully offer it.” 

R. E. Masters writes us: 
Woodruff, proprietor 
Columbus, Ga 


Last spring Mr. G. W. 
the Empire Flour Mills, 
, Wishing to put in new machinery, 
of the largest mills in the North in 
company with a competent miller, to determine 
what style of machinery they would use. A con- 
tract was made with E. P. Allis & Co , Milwaukee, 
Wis, to put in an engine and new machinery 
throughout. The mill started up on the 17th inst. 
The engine is a Reynolds-Corliss, having a 20x48” 
cylinder, fly-wheel 16 feet diameter, 24” face, weigh- 
ing 22,000 Ibs. Engine guaranteed at 250-horse 
power, and under 70 Ibs. pressure it runs the ma- 
chinery at work with ease. The machinery is the 
foot-roller system, both iron and porcelain rollers 
Grain is taken direct from cars to bins, 
thence tomill by conveyors and elevators. Capacity 
of mill 500 bbls. of flour and 2,000 bus. of cornmeal 
and hominy perday. Cost of improvements $55,000. 

The Morning News, of Wilmington, Del., says: The 
new cable railway at the stone quarries of Andrews 
& Locke on the north side of the Brandywine, above 
Riddle’s mills, Its length 
is 70 feet, just the same as that of the new B. & P. 
railroad bridge, and the cable, which is composed 
of steel wires, is two inches thick. The velocipede 
car is quite different, the new invention avoiding 
the clamping and the old system of raising and 
lowering the car to take on its loads. The present 


of 


visited some 


being used 


gives great satisfaction. 


one has a friction engine of 50-horse power, with 
two drums. Over one runs a wire rope which 


passes to the southside, where it runs over a sheave, 
and returns to the forward end of the car, while the 
other end is attached to the hinder part, thus mak 
ing an endless wire by which the car is propelled 
back and forth. Around the other drum runs a 
wire rope by which the car is lowered to the ground 
to load or unload, or raised by a single hand upon a 


lever. The engine, which weighs 25,000 pounds, was 
made by the Lidgerwood Manufacturing Company, 
of New York, and is a fine piece of mechanism. 


The improved car is Colonel Locke's own device, 
It is able to make the trip in twenty seconds, moy 
ing much more rapidly than the one at the bridge. 
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The Burden Tron Works, Troy, N. Y., are laying 
the foundation for a 160x45-foot building for the 
horse-shoe department. It is to be finished within 
thirty days. 

le 


Machinists’ Supplies and Iron. 


New York, July 24, 1884. 


Indications are that the machinist supply trade is 
improving although the advance in activity is not 
much to brag about. 

Steam supplies are decidedly better than they 
were a month ago, and a very hopeful tone prevails 
among those who handle this kind of goods. 

Boiler sheets continue to be very dull, with no 
indication of immediate improvement. 

Iron—There is no notable change in the market 
for American pig. The same conservative spirit 
continues among producers and consumers, with 
the result that the supply is carefully regulated to 
meet the demand. All parties are hopeful that an 
improvement will intervene in the near future, but 
in the meantime prices incline to favor buyers. We 
quote No.1 X Foundry $20, for standard brands, 
but in several instances lower prices have been ac- 
cepted. No.2 X Foundry, $18 to $19; Grey Forge, 
$16 to $17. 


Scotch pig is dull, with prices irre gular. We quote 


Shotts, $21.50 to $21.75, to arrive; Coltness, $21.50 
to arrive, $22 yard; Glengarnock, $2050 to arrive, 
$21.50 yard; Gartsherrie, $21.50 to $22; Eglinton, 
$19.50; Dalmellington, $19.50. 


Antimony—The de mand for regulus continues 
light, with full supply and prices ruling in buyers’ 


favor. Sellers quote Hallett’s 103gc¢., Cookson’s 
10%c., but purchases have been made at lower 
figures. 


There has been no change in the market 


Copper 
Small sales of Lake have been reported 


for ingot. 


at 14c., other brands 13e, to 13\%e. 
Lead—The market for common pig has ruled 
dull, Light sales have been — at 3.60c., but 


sellers have been found taking 3.5 

Tin—The market has ruled quiet 
For jobbing lots we quote Banca, 
and Malacca, 18%c. 


WANTED* 


“* Situation and ITelp*’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue, 


candi about steady. 
2034c.: Straits 
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by a practical brass moulder. 
Address ‘‘ Moulder,” care of Am. MACHINIST. 

Mechanical draughtsman, of sober habits and 
varied experience, wants position. Address B., 
AMERICAN MACHINIST. 

Wanted—A foreman for a machine shop, in New 
England, employing twenty hands making fine ma 
chinery. Address A. B.C., AM. MACHINIST, stating 
experience and salary expected, with reterences 


Situation wanted, 


First-class mechanical engineer and draughtsman, 
with extensive experience as designer, superin- 
tendent, and salesman, is open to an engagement 
Steam engineering a specialty. Best of references. 
Address ** M, 100," Am. MACHINIST. 


Wanted—Young man as foreman of foundry. | 
Must thoroughly understand the business and be a 
close manager. Light work. One who understands 
machine moulding necessary. Address ‘* Foreman 
Moulder,” office of Am. MACHINIST, 


A competent and experienced superintendent or 
foreman desires engagement: used to handling 
men and the designing of machinery. Best of refer- 
ences from standard firms. Address Box 7, Am. 


| 

| 
MACHINIST. j 
| 





Wanted—Parties traveling and selling to steam 
users, or dealing in mill supplies, to take the agency 
of a good and fast-selling article. Good induce- 
ments offered. Address ‘** Manufacturer,” care of | 
Am. MACHINIST. | 

To Draughtsmen, Engineers, etc.— A complete set 
of detail working drawings of a horizontal steam 
engine cylinder 10x18’, of the most modern con- | 


struction, with double “ported balanced valve and | 
For price and particulars, | 
street, 


| 


adjustable main bearing. 
address I. K. MacKenzie, 
Philadelphia, Pa. 


1831 Carpenter 
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FACTORY ST. 
ROCHESTER,N.Y. 


SEND FOR 


san, ta ae 








BARNES?” 
Patent Foot and Steam Power Machinery. 
outfits for Actual Work-shop Business. Lathes for 


lete 
ood 


com 


or Metal. Circular Saws, Formers, Mortisers, Tenoners, 
etc., etc. Machines - tnalif desired. Descriptive Cata- 
lo we and Price List 


"S JOHN BARNES, 1995 Main 3t., ROCEFORD, ILL. 


AMEHRIC 


HILL, CLARKE & C0, 


36 OLIVER ST., BOSTON, MASS., 


Branch Office and Storehouse, 


800 N. 2nd ST., ST. LOUIS, Mo. 


ENGINES and BOILERS, 


MA CEIIIN 


TOOLS & SUPPLIES. 


Send for Special Catalogues. 
Correspondence Solicited. 


AN 











Bradley's Cushioned Hammer 
Stands to-day WITHOUT AN EQUAL. 
OVER 800 IN USE. 
BRADLEY & CO., Syracuse, N. Y. 


ESTABLISHED IN 1829 


TABLES OF SPEEDS. 


Tables of the principal speeds occurring in me- 
chanical engineering, expressed in métres in a 
second. By P. Keerayeff. Translated by Sergius 
Kern. Price, 20 cents. Descriptive catalogue of 
books, 100 pages, free. 


E. & F. N. SPON, 35 Murray Street, N. Y. 











WO0D WORKING TOOLS 
PATTERN SHOPS FITTED THROUGHOUT 
SEND FOR CATALOGUE IIS MiLL SE B 
ba. H.CLEMENT. ROCHESTER.NY. 








NEW No, 224 MILL STREET. 





For LAGGING STEAM ENGINE 


CYLINDERS 


Use FIREPROOF and INDESTRUCTIBLE 


MINERAL WOOT. 


Sample and Circular free by mail. 
U.S. MINERAL WOOL CO., 22 Cortland St., N.Y. 


CRAIC’S 


Double Chamber Sight Feed 


LUBRICATOR 


INVOLVING A 
NIGOW Mic Trirop 
OF LUBRICATION. 

The most perfect Lubricator 
In use, 
MANUFACTURED BY 


THE CRAIG 
DOUBLE SIGHT FEED 
LUBRICATOR C0., 


LAWRENCE, MASS. 


@ IRON AND STEEL 
@OROP FORCINC. 


Of Every Description, at Reasonable Prices. 
R. A. BELDEN & CO., DANBURY, CT. | 
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The Deane Steam Pump Co.,) 2 
ne eee.. Piiaiaae PHILADELPHIA. CHICAGO. ‘ST. LOUIS. Ss 


PUMPING 
MACHINERY 


"Send for New Illustrated 
Catalogue. 


FRICTION anv cut-orr courtines. 
JAS. HUNTER & SON, North Adams, Mass. 


A. EDW. BARTHEL, 


ENCINEER, 
111 LIBERTY STREET, NEW YORK. P. 0. BOX 2337, 


SOLE MANUFACTURER OF THE 


REISERT, STAUFFER AND BARTHEL 


Lbricators and solidified Out 


The most economical, perfect, practical, simplest, 
cheapest, and elegantly finished Lubricators ever 
puton the market. One million sold within a couple 
of years. The Barthel Solidified Oil or Lubricating Compound is 
used with the Lubricators exclusively. Whoever has once tried this Lubricant 
will wee er again use oil or any other Lubricating compounds. Send for Illustrated 
Catalogue. 


50 PER CENT. SAVED 


| using REHEATED Exnavst Stra, in place 
Live Steam, for Heating Factories, Drying 
Rooms, etc. 

A practical and scientific invention for Reheating 
Exhaust, Superheating Live Steam or Heating Air, 
WITHOUT Cost, by utilizing the WASTE HEAT from Boiler 
Furnaces. Can be attached to any boiler. 

MANUFACTURED BY THE 


DONALDSON HEATER COMPANY, 


No. 18 Broadway, New York. 






































The Star Tool Co. 
Machinists Tool 


Factory: Providence, R.I 






Offices: 
BOSTON, MASS., 
220 FRANKLIN STREET, 
CHICAGO, ILL., 
228 LAKE STREET. 





DRILLING MACHINE. 
COOKE & Co,, ™x"" HIALL’S PATENT 


Machinery and Supplies, Automatic 


22 CORTLANDT ST., NEW YORK. 


on et Injectors. 


Perfect Governor, 
For supplying all 


classes of steam 





Having Adjustable 


Speed, Automatic TAKE UT T - c 
Safety Stop, Saw yer’s FOR CLE boilers with water. 
Lever, and Solid Com- 5 We guarantee 
position Valves and =i these Injectors to 
seats. Also * be the best, simp- 
lest and only tho- 
SUPPLIES ronsnly relis able 
Boiler Feeders in 
For Machinists, Rail- the world, working 
ways, Mills, Mines, &c. from 2 lbs. to 200 


Please send for cir- 
cularand state that you 
saw the advertisement, 
in this paper. 


lbs.steam pressure. 


HALL’S 
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os Engineerin 
PATE er - d 


EATEN 
RILLS 








DAVIS 


“9 


NEW YORK. 


W.C. YOUNG & C WORCESTER, MASS. 


sy Manufacturers of 


Zn iFIELD 
- a: cane ENGINE LATHES, HAND LATHES 
WP. Davis Non Foot Power peed Slide Rests, Re 





















STEAM PUMPS. 





KNOWLES ater PATENT 


Estimates furni 
of any capacity, 
Air Pumps an 


SEND FO 





KNOWLES STEAM PUMP WORKS, 


THE 
THE BEST MADE PUMP! 


shed on application for Pumping Machinery 
and to work against any pressure, 


STANDARD! 
THE BEST PUMP MADE! 


1 Condensers for steam Engirfes a specialty. 


Will save from 20 to 30 per cent. fuel. 


R ILLUSTRATED CATALOGUE, 


—ADDRESS— 


93 Liberty St.,New York, and 44 Washington St., Boston, Mass, 











BETTS MACHINE CO., 


WILMINGTON, DEL. 


BUILDERS OF 


HEAVY 


Machine Tools 


FOR 









Horizontal Boring 
and Dril‘ing Machine 
No. 2 









RAILWAY AND 
MACHINE SHUPS. 
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NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES 


** Nicholson File Co’s®’ Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 
**Racer’’ Horse Rasps, Handled RiMlers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. * U.S.A. 





| 
| 
| 
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TESTIMONIAL ON THE MERITS OF THE 


PATENT NICKEL-SEATED “POP” SAFETY VALVE. 


me C. McoNEIL, 
MANUFACTURER OF BOILERS OF ALL KINDS, 
ALSO, HEAVY SHEET AND BOILER WORK. 
Akron, O., July dist, 
Tur ConsoLIpATED SAFETY VALVE Co., 
111 Libe rty St., New York, 

Gentlemen :— About four years ago I bought one of your Nickel- 
Seated ‘* Pop” Safety Valves for my own use. I had been having 
a great deal of trouble with safe ty-valves, but after putting ) yours 
on iI have not had the steam pressure over 70 1bs. Owing to the 
satisfaction it gave me I have been advising my customers to use 
it, and with ve ry good suc cess. Last year T sold about 50 of your 
Nickel-Seated Valves, and have yet to hear of the first one that 
has not given satisfac tion, but have heard of many that have given 
the very best of satisfaction. I enclose an order for one valve. 
Hoping you will have the success that the valve deserves, I am, 


Yours truly, J. C. MoNEIL. 


MILLING MACHINES. 


THE “MONITOR.” 





1883." 











Universal, Manufacturing 
and Special. 


C. E. LIPE, Syracuse, N.Y. 
FRIEDMANN’S 


PATENT KECTORS, 


-—OR— 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers, Lubricators, et, 
NATHAN MFC. CO. 


Patentees and Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 








ANEW LIFTING AND NON-LIFTING INVECTOR, 


Best Boiler Feeders in the 
W orld. 








Superior to any shafting in the market for 
the following reasons, viz. : 
1st.—It is perfectly straight and round. 
2nd.—It can be rolled accurately to any desired gauge. 
3rd.—It has the beautiful blue finish of Russia Sheet Iron, 
rendering it less liable to rust or tarnish than shafting of the ordinary 
finish. 

It will NOT SPRING or WARP IN KEY SEATING like most of the 
other manufactured shafting sold in the market, and, asa consequence, 
is admirably adapted for LINE AND COUNTER SHAFTING, 

The Surface is composed of MAGNETIC OXIDE OF JRON, forming a 
superior journal or bearing surface. 

It is made of superior stock. 
C1) 


PATENT 


| Sizes made from i 
to 34 inches, advanc 
ing by sixteenths. 


4th. 


Price lists, with references 
and other information, fur- 
nished ou | applica ation. 


5th. 


6th. 


AKRC IN TRON 


POLISHE SOLK MANUFACTURERS, or 


_AKRON. . OHIO. 


E. P. BULLARD, **y?*¥.5"~ 


General Eastern wae 





THE 









MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 


Warranted the 
BEST PUMP made 


~SHAFTING 


M. T. Davidson Improved Steam Pump, 


| 
| 
| 
| 
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SHAPING MACHINES C. W. LECOUNT, — South Norwatx, Conn. 
This dog is very heavy ® = ~~ 
a a ed not to = 
Y For Hand and Power, br ae at =s re 
6’’, 8” and 10” Stroke. e tate : se &> =@ 
“ 3 8 70 Se 
Adapted to All Classes of Work to ri eeeer eet rae 
their Capacit *'s 7.8 ‘0 2 oS 
Pp y: 6 1 . 20 B* ®& az 
CIRCULARS FURNISHED. see oe - 9 3g = anil 
8 - Morn 
“ 9 ‘ om? O_s 
BOYNTON & PLUMMER, #10 Dpto NO BS 3a” 
wa 1 Seq ** 25 & 2 
Worcester, Mass. “ir et at 140 on — 
#13 2 1-4° -160 23 epg 
14....2 12° 60 8 
THE DUPLEX INJECTOR, oae----3 : 1 wo 3 > 
THE BEST BOILER a 20 92 BSS 
FEEDER KNOWN. eo eee tale 3.00 of & 
arsee Not liable to get out of Angee 1 9 doge,.....83.38 6B B = 
order. Will lift Water 2 oo 6 Ai ee 
feet. iieape delivers Pie m e3 pave 
z3 water hot to the boiler. mall ect of 8 dogs from <2 8 ie 
2 & 1 Will start when it is hot. No.14..... iain... 100 £2 Be 
2 = Will feed water through “as. lao 8k oe 
a a heater. Manufactured 16. BRIS 00 Be ae 
st and for sale by Sete isomseta ES coe) 
| JAMES JENKS & CO.. inches.....--...-.--1500 °3 S&S 
wx troi t, e | 
cos 1 











THE FARMER DRILL, *“% 
OFFICES: {5, Fg eam Stay Bostons N.Y 
’ eg * 


actured by the Union Twist Drill Co., Boston, Mass, 


For accurate Drilling, Counterboring and Reaming. 


James Boyd, 15 N. 4th St., Phila. 
8. A. Smith, 9 South Canal St., Chicago. 





CLEVELAND TWIST DRILL COMPANY 





24 & 26 West St., Cleveland, O 
101 Chambers St., New York 
® Mail B'ld’g Toronto, Canada 





IIT VEINTORS | 


can have the best accommodations to work out | 
new machines at 
Greenfield, 


Wing's Pattern and Machine Works, “si 


New Shop, New Tools and First-class Workmen. 


TheWaterbury Farrel Foundry & Machine Co. 


WATERBURY, CONN, 


Patent Power Presses, 


DROP PRESSES, 









MILLING MACHINES 


The Cincinnati 
Screw = Tap Co., 


S. E. Cor. Pearl & 
Plum Streets, 


% CINCINNATI, OHIO. 
x1 SEND FOR 


" ILLUSTRATED CATALOGUE. 











Foot Presses, Rolling Mills, 
Rivet Machines, Spinning 
Machines, Gang Slitters, 


Special ) 
Machinery Z 


for Sheet Metal, 
Wire, Ete. 


The Economic Patent Boiler Feed Pump 


Manufactured by I. B. DAVIS & SON, Hartford, Conn. 












The only double- acting geared pump, geared five to one. 
All its parts are arranged for durability. 


Economical in its operation. Interchan 
parts, Duplicates of all the parts always kept in stock. 


BENJAMIN F. KELLY, AGENT, 


No. 91 LIBERTY ST., NEW YORK. 





for all situations. 





Principal Office, 77 Liberty St., N. Y. 
Works: 41 to 51 KEAP ST., BROOKLYN, N. ¥. 


PHILADELPHIA AGENT? 





CORNELL UNIVERSITY THE GARDNER GOVERNOR. 


a eee 
Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering, 
and Architecture. 


ENTRANCE EXAMINATIONS | BEGIN AT 9 A. M., 
JUNE 16 and SEPT. 16, 1884. 


Over 20,000 in Use, 


Adapted to every style of 
stationary and port- 
able steam engine. 










For circulars and prices 
address, 


The Gardner Governor Co, < 
QUINCY, ILL. 


For the University ReeisTer, containing full 
statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free 
scholarships, ete., and for special information apply 
to THE TREASURER OF CORNELL UNIVERSITY, 

Ithaca, N. Y. 


51 North Seventh Street. | 





Warranted to give | 
satisfaction ornosale. 


| 
| 
' 


The Baragwanath Steam Jacket 
Feed Water Heater and Purifier. 


Manufactured by the 


CHICAGO, ILL. 


Delivers feed water several de 
grees above boiling point. Re- 
duces back pressure on engine. 
Prevents and removes scale and 
incrustation from boilers. Not 
traction. Savesfuel. Increases 
thesteaming capacity of boilers, 
and saves boiler repairs. 

GEN’L EASTERN OFFICE: 


12 CORTLANDT ST,, N. Y, 
J. A. CROUTHERS, M.E., 


MANAGER. 


Keniagioa} uerine Works, Lin 





Philadelphia i 
Agents : 


+y Vienna Sts, 


It is made of the | 
best material, and in the most workmanlike manner. | 
eable in all its | 


Pasiie Baler Works, 


Best Food Water Heater in the World. | 


affected by expansion or con- | 


Cor Beach & | 


HWLJOHNS 


ASBESTOS AS&E Estos 

ASBESTOS WICK PACKING; 
ASBESTOS FLAT PACKING, 

ASBESTVS SHEATHINGS 
ASBESTOS GASKE 

ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


H. W. JOHNS MFG C0., 


87 MAIDEN LANE, NEW YORK, 
Sole Manufacturers of H. W. Johns’ Genuine 
ASBESTOS LIQUID PAINTS ROOF 
| PAINTS, ROOFING, STEAM PIPE AND 
BOILER COVERINGS, FIREPROOF 

COATINGS, CEMENTS. ETC. 


Descriptive price lists and samples free. 


WATER WORKS MACHINERY 


A SPECIALTY. 


| Correrpericnea. Pond Eneineerine (0,, St, Louis, Mo, 


hemes Cupola & Forge Blowers. 


Warranted su 
perior to any 
other make. 


All sizes and 
styles for every 
class of work. 


BUFFALO 
FORGE 
co. 
BUFFALO, N. ¥ 


— 















Send for Cata 
logue anc 
prices. 











Worthington 
Independent 
Condenser. 


Now, Efficient, 








Safo and Inexpensive. 


HENRY R. WORTHINGTON, 


New York, Boston, Cincinnati, 
Chie ago, St. Louis, 
San Francisco. 


published. 


Circular just 





Send for 














12 AM ER ICAN MACHINIST 


_Avaeust 9, 1884 








WM. B. BEMENT & SON, at 

















of all all desc spthenn sil and a great 
number of sizes, including 

Lathes, Planers, Drills,Shap- 
ers, Slotters, Milling and Bor- 
ing Machines, Steam Ham- 
mers, Steam and Hydraulic 
Riveters, Cranes, Punche: 

Shears, Bending Rolls, Plate 
Planers, &c. 








Le. SCHUTTE & CO. Manufacturers. 


? KORTING DOUBLE TUBE 
INJECTOR, 


THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 

Will Lift Hot Water through Hot Suction Pipe, Guaranteed to Work under all conditions. 
OFFICES AND WAREROOMS: 

12th and Thompson Streets, Philadelphia. A. ALLER, 109 Liberty St., New York. 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. | G.R.LOMBARD & CO., 1026 Fenwick St.,Augusta,Ga. 

POND ENGINEERING CO., 709 Market St., St.Louis. | H. P. GREGORY & CO., 2 California St., San Fran- 

C. E. KENNEDY, 438 Blake St., Denver, Col. | cisco. 






CrircuLaR. 
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THE HENDEY MACHINE CO, 


ae TORRINCTON, 
tony CONN. 


SHAPERS >PLANERS, 


pee 0 REE EUREKA BAND SAW. 
"5S S 


We build three sizes at prices 
ree Seat YORK: lower than an equally good 
CRITCHLEY’S PATENT EXPANDING 


Band Saw can be had else- 
REAMER. 








where. For further informa- 
tion inquire of 


FRANK & CO., 
176 Terrace Street, 
—BUFFALO, N. Y.— 








Manufactured by PORTSMOUTH MACHINE CO. 
Successors to Critchley & Whalley 
Send for Circular. PORTSMOUTH, N. H 


NIACHINER 


NMA Reducing and Pointing Wire. WARNE NAroOT. 


NiplA tT, DULY, i i 


Especially adapted to pointing wire rods and ud moan 5 
wire for drawing. | € 
For Machines or information, address the 
manufacturer, Sateen expressly for nice machinists’ work. 








By its use an absolutely level surface can be ob- 


S.W. GOODYEAR, Waterbury, Ct. tained with very little trouble. Size of File Block 


214’ wide, 10’ long, 34” thick. 


Connellsville Coke, KEARNEY & FOOT, 101 Chambers St., N. Y 


FOR FOUNDRY USE. 

The cheapest fuel known | 
for melting iron. Advice and 
method of charging fur- 
nished. No change of cupola 
required. y ¢ FRICK COKE CO., 

313 Walnut 8t., Phil’a 


H, W. HARRIS, Eastern Agent. 

















FORBES & CURTIS, 


Bridgeport, Conn., 
MANUFACTURERS OF WiW HAVEN MANFG. CO. 
NT ? 


FORBES’ PATE 


Die Stocks = Ratchet Drills. lle scant 







- and taper drill Birong, Durable Planers, Shapers, Drills, Slotters, &o. 





DIE STOCK threads and cuts off 
pipe without aid of vise, Only one 
man rec uire 4 to Sore af a6 te ve. 
RAT CHET 





BOIL! ign READICY ENLARGED 


STAT! ONARY. o8 PORTABLE. 


IATE DELIVERY. 





GENERAL SGENTS 


GRAYDON & DENTON AFELD 


Wo.) PARK PLACE.NEW VYORM. 








CLEM & MORSE 


ELEVATORS 


Hydraulic, Steam, Belt, 
and Hand Power, 


With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &¢, 


ALBRO-HINDLEY 
SCREW CEARING. 


V7, All & 413 CHERRY ST., Phila, 
A Branch Office, 108 Liberty St. N.Y. | 









THE ALLEN |} PORTABLE RIVETER, 


For Boiler YW and Tank Work. 





The Allen Portable Riveting Machine Co. “4 
Henry E, Roeder, Mgr. No. 304 Broadway, N. Y. 


CRANK PLANERS.| 


Superior Design and Workmanship, Extra Heavy (1600 lb.) 
tat pet A bor —, 








R. A. BELDEN rk Cl CO... DANBURY, CT. 








fees) = THE LOM ALLSTATTER OH. 





( ' Double, Single, Angle-bar, 
= Gang, Hor zontal, Twin, 


Boiler, 


pinion. 
ee 
ji 
is 


an 


Multiple, elt an 
Steam-Driven 


il int 
Punches and Shan, gyi Nl 
Over 300 Sizes. orem VY Ve } 


me) Power Cushioned Hammer, 


Send for New Catalogue. 


Spacing, = 


2 ee A Toe 
eimai 


ALSO, 





Mag 
vet ari 





Ross Fluid Pressure Reducer, | 


FOR 


Steam, Water, 
Seem Air and Gas. 
“ “8 aera orig Met 


in pipes to any de- 
sired extent. 


ROSS 
VALVE 
Cco., 


652 fe ST., 
TROY, N.Y. 











A. M. POWELL & CO.,"°ua5""" 


MANUFACTURERS OF | 


Iron Working Machinery, 


ENGINE LATHES, 16 to 30 INCH SWING. 
PLANERS, TO PLANE 22 T0 32 INCHES SQUARE. 


Chucking Lathes, Pulley Lathes, &c. 
G2” Write for Prices and Descriptive Circular, 


simian CALs EE | 
COVERED 









: 

ie) 

6 

SCREW. / = ; 

English #8 fa 

& 3 

and 5 
Metric 
Measure. 


For Sale by all Tool Dealers. 
MADE BY 


A. J, WILKINSON & C0. ¢ 


BOSTON, MASS. 


Send for Circular. 















VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





THE HORTON 
La 
GHUCR. 


‘ i EITHER 
TWO, 


FOUR JAWS. 


The E. Horton & 
Son Co. 


Canal Street, Windsor 
Locks, Ct., U. S. A. 








F. E. REED, 


Worcester, eapentype 





Engine ‘Lathes, Tait ais, 
S"'REstS and PASetre RS. 


“ECLIPSE” HAND PIPE-CUTTING MACHINE, 
5 No. i. 

Powerful, inexpensive, sim- 
ple in construction; can be 
ool hed to any bench or 
plank ina in moments. Cuts 
and Screws Pipes Y to 2 in. 
Address for Prices, 
PANCOAST & MAULE, 

Philadelphia, Pa. 


(Mention this Paper.) 











M. DIAMOND 
Formerly Sup’t of Forging De poten" t 
Howe Sewing Machine 





Near Hamilton Ferry, 


+ 
Formerly Suny t ya H. 'M. Strieby 


RATT - WILLIAMS, 


isieaer - Bliss & Williams. 





J. H. WILLIAMS | & C0 New Buildings and Machin- 
fee "§ ery especially adapted for 
WILLIAMS, & DIA DIAMOND, the manufacture of 
oO ushing, 
Cor.Richards & ‘ah ne Sts., TRON and STEEL 


BROOKLYN, N. Y¥. 


ome OF EVERY DESCRIPTION om 


DROP FORGINGS. 





THE NEW PULSOMETER, | 


The cheapest, strongest, most simple, compact, 
durable, effective and economical Steam Pump in 
the market, ee yeicing Pauide ene underand u 2 109 
feet. No Machinery, 1], No Special Care. | 
Can be worked suspended by a chain. 
pdt mud, sand, pulp, etc., without injury to 
parts. Needa only @ steam pipe from boil- 

ertorup it. Price, 600 gallons per heer, $50; 
1,200 do, $75; 3,600 do. $100; 6,000 do. $150; 
10,000 do. $175; 18,000 do. 0298; Lae 275; 
BP 45,000 do $400; 60,000 do. $500; 1 

W rite for illustrated” ecstiolite a; with 
testimonials, etc. Mailed free. Pulsometer 


team Pump Cg., 8&3 John St,, New York 







ACHINISTS’ TOOL 
for IRON and BRASS WORK, 


FOX, TURRET & SPEED LATHES, 


GEORGE GAGE, S\tnyo=2: 

















Avavusr 9, 1884] AMERICAN 





MA CHINIST aha 











MORSE TWIST DRILL & MACHINE COMPANY "W™ 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist —,. 
porns 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Hxact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


SUIkSm FRALE FPRLANIA. 


Will Plane any Length of Plate. 

















Tools cut both ways and have independent adjustment, Table acts as «a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported ite entire 
length so that it cannot be bent or sprung. 


HILLES & JONES, Wilmington, Del. 
AF. CU SM MAN 6 B. BURBANK & CO., 





MINERS AND SHIPPERS OF 


FLUOR SPAR, 


Turnished in any quantity: EVANSVILLE, IND 


BEVEL GEARS, 


Cut Theoretically Correct, 
For particulars and estimates apply to 


BREHMER BROS., 


S Machinists, 
440 N. 12th St., Philadelphia, Pa, 


Li, | 
cUSHMAN 
LATHE 
CHUCKS 


















Wa AE BC ee 


CITIES, TOWNS AND MANUPACTORIES 


FUPPLIED BY GREEN AND SHAW 


Patent Tube and Gang Well System, 


WM. D. ANDREWS & BRO., 233 B’way, N.Y 
Infringers of above Patents will be prosecuted. 


SLATE'S 
MARKING 
MACHINE 








“THE B ROWN HAMMER 
ES A BLOW WITH 

| DOUBLE THE VELOCITY That it Raises the Hammer. 

A NEW MOVEMENT? SEND FOR DESCRIPTION, 

KNOWLTON MFG. CO., King St., Rockford, I. 





Is used by many manufacturers for marking 
names, ete., on files, twist drills, reamers, 


FAY & SCOTT, °%iz°" 


MANUFACTURERS OF 


taps, wrenches, gun and pistol barrels, 
skates, shuttle slides, etc. Price, $75.00. O S 
Weight, 200 lbs. Ww O D L AT H E . 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 


MACKENZIE ie 


CUPOLA differs from all others in having a continuous tuyere. Blast enters 
fuel at all points, causing complete diffusion of air, and uniform temperature through- 
out the furnace. Melts 10 to 15 tons an hour with 
blast pressure required to melt 2 or 3 tons in an or- 
dinary cupola. Gains largely in time, fuel and 
quality of casting. 


I LOW ER has no equal for a Pressure 


DWIGHT SLATE, 


HARTFORD, CONN. 








Blast. Gives a definite quantity of air without re- 
ference to condition of Cupola. Speed and Power 
less than for any other blower. Will give any 


required pressure at 50 to 100 Revolutions per 
minute, 


SMITH & SAYRE MP’ C0, 


245 BROADWAY, NEW YORK. 


STEAM PUMPS FOR EVERY DUTY. 
VALLEY MACHINE COMPANY, 


Sram EASTHAMPTON, MASS. ,. =. 
The ofan Lubricator. MACHINE MOULDED 


waa For Stationary and Locomotive En- Spur and Bevel 


gines. The simplest Nhe. i made. | 


water column to freeze. Lock the fee 
Pulley Castings, &e, 


and it runs itself. Address, 
Special Inducements 


0.A.JENKS & CO., 
to the Trade. 


BINGHAMPTON, BROOME CO., 
List mailed on application. 


P. O. Box, 287. NEW YORK. 
POOLE & HUNT, 


BALTIMORE, MD. 





























ee 








Acme. 
















PATENT GEAR DRESSING MACHINE. 

ee = —. ED | LATHES PLANERS & DRILLS. 
J MFGTD.BY fF Sant 
EAS on RocHEST® 











Yonkers, N.Y. 
Manufacturers of 
Pipe Cutting, 
THREADING 

Steam and Gas Fitters’ Hand Tools, = 
seitines Clete Tapping Machines, 


THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
simplicity with strength and lightness. Easily adapted to various sizesof pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter mada 


Stow Flexible Shaft Co. 


'D. SAUNDERS’ SON 






NRRRR Ge BE ROG/ 











Wardwell’s Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
Buzz Planers, Dowel Machines, 
Waymoth Lathes, es, Gauge Lat Lathes. 

Also, a la: 



































mcd Second- 
Qs =a (LIMITED,) mu hand Miachfaery, ¢ constating of 
BOs5 Machiniste' T Ne, Woodwor ‘ing 
oS achinery, an nes 
ttt zz {pth & Penna. Ay. ae ‘ ‘Send for ustrated 
eyo 3 Catalogue stamp. 
2 om sp PHILADELPHIA, ROLLSTONE MACHINE CO., 
SEES MANUFACTURERS OF 45 WATER STREET, FITCHBURG, MASS. 
KES? 
ES wf PORTABLE x oroughly taught 
Hes HORTHAND by iret oe pectonally. 
“™S3 a q all pupils when competen 
23 2 Tapping, Reaming tid br circular. We Ge CHAFFEE, Oswego, N. ¥. 
glia’ White's Flexible Metallic Fillet, 
O% FOR PATTERN MAKERS’ USE. 
Oz 
3 
_ a 
i] 








Can be applied in one-tenth the time required to carve 
curved fillets. Send for sample. H. B. Smith Machine 
Co., Mfra, of Wood Working Machinery,925 Market,Phila. 


Send for Catalogue, 
} Chandler & Farquhar, 
' 168 Devonshire St. 
BOSTON, - MASS. 
Tools & Supplies 


for all classes 
| OF MECHANICS AND 
| MANUFACTURERS. 


Having greater facilities for Gear 
Cutting than I need at present, 
I am prepared to cut accurately 
and with dispatch all sizes of 
spur and bevel gears, from the 
smallest to 30 inches diameter. 


S. ASHTON HAND "uceeeanon, 


9 Chester Co., Pa. 


BOOKWALTER ENGINES. 


UPRIGHT ENGINES: 3 Llorse, 
6', Horse and 8! Horse 
Simple and Durable. 
cessful operation, 


New Style 10H. P. Horizontal Engine. 

Center Crank Engine. All wrought iron 
Return Flue Boiler. Compact, Substan- 
tial and handsomely finished.  Illus- 
trated Pamphlet sent free. Address 


_JAM ES LEFFEL &CO., « 
SPRINGFIELD, OHIO, 
~ Eastern Office: 

































{'; Horse, 
Power. Safe, 
Over 3,000 in suc- 





110 Liberty St., New York. 





Office of EF. P. ALLIS & CO., 
MILWAUKEE, WIS., 
March 12, 1884, 


SEE REFERENCE, 


AMERICAN STEAM GAUGE 
BOSTON, MASS., 
Gentlemen: 


CoO., 


In answer to your inquiry about the 


IMPROVED INDICATOR, Bigg Now MADE, TI con- 


sider it the best in use, and have come to this conclusion after 
wsing all the varieties now in the market. 


Yours truly, EDWIN REYNOLDS, 


THOMPSON 


Supt. 


MANUFACTURED SOLELY BY THE 


AMERICAN STEAM GAUGE COMPANY, "mass. 


Engineers Allowed Special 





Terms. 





FLAT and SWIVEL BASES, Solid Jaws; — 
faced or Solid Steel Bar, and Adjustable Altach- 
ments. For Jewelers, Machinists, Locomotive Builders, 


and all other light or heavy vise work; the Stephens Vise 
maintains its superiority in strength. firmness of grip, durabil- 
itv and make: and affords the greatest economy in time and 
labor. Special Vises for Amateurs and Wood Workers.—Sold 


by the trade. Send for Circular. 


MELVIN STEPHENS, Proprietor, ‘Siw vou 


TRVENS & (YO, 


' P. 0. BOX 1200. 


CHICOPEE FALLS, MASS. 


Manufacturers of 


SPRING CALIPER ano DIVIDERS, 


Fine Machinist Tools and Fire Arms. 
OUR SHOOTING CALLERY RIFLE |S THE FAVORITE EVERYWHERE. 


SEND FOR ILLUSTRATED CATALOGUE, 
















Divider 
WITH 


Patent 








ment 


Attach- 
Spring 


Thumb 














THE 


Galloway Boiler. 


Safety —Economy in Fuel—Low Cost of Maintenance— 
S Lry Steam without Superheating. 






Correspondence solicited. Address, 


——e Edgemoor Iron Co, Wilmington, Del. 
















AMBHRICAN 


WILLIAM SELLERS & 0, 


PHILADELPHIA, PA. 


Machine Shop & Railway 


BQ Ui rPMEN Ts. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Railway Turntables 
and Pivot Bridges, Gifford Injectors, Sellers’ Im- 
provements, New Patterns, Simple, Effective. 


NEW YORK OFFICE, No. 79 LIBERTY STREET. 


FRICTION CLUTCH PULLEYS, 


Hoisting Engines and Hoisting Machinery, 


DD. F rales & CH, 
481 North 6th St., Philadelphia, Pa, 


“OTTO” ane ENCINE. 

| Over1 A, o00o Consuming 
20 to 70% 
less Gas 
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SCHLEICHER, SCHUMM & CO., 


WESTINGHOUSE MACHINE CO. 
of Pittsburgh, Pa. 


ANNOUNCES that the pouetity 5 snore rousing demand for the 
WESTINGHOUSE AUTOMA E requires that 
their entire time should be given, to che manufacturing de- 

artment of their business. 1ey have arrange od with 
essrs, FAIRBANKS, MORSE r CO., of CHICAGO, to 

. conduct the sale of their engines throughout the Western 
States and the Territories. Me »ssrs. FAIRBANKS, MORSE 


$3d & Walnut Sts., Phila. 214 Randolph S8t., Chicago. 





CUMMER ENGINE CO. 


CLEVELAND, OHIO. 





& CO, have the most extended facilities for meeting the 
requirements of the trade, having branch houses at promi- 
nent points and a large force of experts, competent to 
thoroughly understand the wants of customers, and to fur- 
nish them with engines that will pe rform the re quired work 
in ~ most satisfactory manner, THE WESTINGHOUSE 
AUTOMATIC ENGINE IS ALREADY A FULLY DE | 
MONSTRATE: D SUCCESS, with great economical ad- 

vantages for all purposes, and this arrangement promises | 
to place them still further in advance, | 











Awarded Gold Medals and All 
Highest Premiums for BEST AUTO- 
TIC ENGINE at both Cincinnati 
and Louisville in 1883. 
Send for 150 Page Illustrated Catalogue. 


THE ALLIGATOR WRENCH, 


Teeth cut diagonally, Grips Round Iron or Pipe. 








PATENTED 


SKINNER & WOOD 


ERIE PA. 
New York Sales Room, 
45 Dey Stre et, NEW YORK. 
Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 25 to 40 Horse-power to- 
gether with any style of boiler preferred. This 
Engine is fitted with heavy counterbalanced 
Crank and Automatic Stop Governor. 
PORTABLE ENGINES, with Return 
Flue Boilers, alsoa specialty. 
Catalogues and estimates cheerfully given 


ARMSTRONG’S 


Falcon Wrench. 





| AMERICAN SAW CO., Trenton, N. J. 


THE PUSEY & JONES CO. 


WILMINGTON, DEL. 








improved Adjustable Stock & Dies 


FoR PIPE AND BOLTS. 


ARMSTRONG 


The Cut shows 0 our No, 44—an excellent Horizontal Pun- 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching stay-bolt holes 
in furnace sheets after the sheets have been fitted. 


BUILDERS OF STEAM ENGINES, 
Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally. 





Tapped to Standard Gauges. Adustable to all 
variations in the size of fittings. Can be resharpenead 
without drawing the temper by simply grinding them. | 
Possessing practical advantages appreciated by all 
mechanics. Circulars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport, Conn. 
DREDCES 


guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine. 
EXCAVATOR 
has a capacity of 6 cubic yards per minute, 
Very efficient and durable in j 
the hardest hard-pan. 
Derrick lifts 8 tons, 














Boom Dredge. 





Combined Steam Excavator and adi Car. 


OSGOOD DREDGE CO., ALBANY, N.Y. 


RALPH R. OSGOOD, President. 
JAM 3S MACNAUGHTON, Vice-President. 


JOHN K. HOWE, Secretary and Treasurer. 


MACHIN I St 
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Sole Builders of “PORTER-ALLEN” 3 “ SOUTHWARK” 


High Speed Fngines, 


= The Cambria Iron 
-= Co., Johnstown, 
= Pa., has just order- 
edtwoPorter-Allen 
Engines of 400 H. 
P. and 500 H. P., 
which will makea 


Allen Engines in 
use by that esta- 
blishment,. 


Southwark Toundry & Machine Co. 


430 Washington Avenue, 
PHILADELPHIA. 








Lambertville hres Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 


Neamt Zngines 


LAMBERTVILLE, N. J. 
The SCIENTIFIC PORTABLE FORGES AND 


HAND BLOWERS. 


Entirely new in 
PRINCIPLE. 
No Ratches, Pawls 
or Friction divices. 


STYLES AND SIZES FOR 


all kinds of work. 
Awarded 2 Medals at 


CINCINNATI EXPOSITION 










WRIGHT MACHINE CO. | 


WORCESTER, MASS., | 


Manufacturers of 


STEAM ENGINE GOVERN ORS, 











Over ama ro atten q 
Fully ompetitors 


WATER WHEEL GOVERNORS. The FOOS Mots Co., 
SPRINGFIELD, OHIO. 


THE SEIBERT CYLINDER OIL CUP CO. 


Manufacturers cf Oil Cups for Locomotive, Marine and 
Stationary angine Cylinders, under the Seibert 
and Gates Patents with Sight Feed, 


t TAKE NOTICE, 


The Sight Feed is owned exclusively by 
this company. See Judge Lowell’s decision 
in the United States Circuit Court, District 
of Massachusetts, Feb. 23, 1882. All parties, 
except those duly ‘licensed by us, are hereby 
notified to desist the use, manufacture or 
sale of Infringing Cups, as we shall vigor- 
ously pursue all infringers. 


THE SEIBERT CYLINDER OIL CUP C0,, 
New York Office, 26 Vesey St. 53 Oliver St., Boston, Mass 


THE LOWE 
PRED 
WATER 
RATER 


For Heating and purify 
ing Feed Water for Boil- 
ers, and other purposes, 
with exhaust steam from 
High or Low Pressure 
Engines 

Is the simplest, most 
efficient,and reliable,and 
at less cost. Constructed 
on the Best System, sav- 
ing most fuel and boiler 
repairs. Write for Cir- 
c uli ur _and 


LOWE & WATSON, 
Bridgeport, Conn. 


WOOD WORKING MACHINERY 


—FOR— 
Planing Mills, Pattern 
Shops, Furniture and 
Chair Factories, Car 
and Agricultural 
aig Works, Carriage and 
. Buggy Shops, and Gen- 
eral Wood Workers. 












P,BLAISDELL & 00., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








New 20-inch 


LEVER 
FEED 
“DRILL. 


Send for cut, des- 








cription, &c., 


A BICKFORD 


Cincinnati, 0. 


PROKS DAT JOROP PRESS. 


eee BEECHER & & PECK CONN. 


DROP FORGINGS 3: se 


OR STEEL 
BEECHER & PECK, NEW HAVEN CONN. 


CURTIS 


Pressure Repulater! 


For Steam, Water & Air, 


MANUFACTURED BY 


Curtis Regulator Co, 








article on 


























Manufactured by 


THE EGAN C0. 


SUCCESSORS TO 
CORDESMAN & EGAN CO., 
Nos. 201 to 221 West 
Front St., Cincinnati, 
Ohio, U.S. A. 


51 BEVERLY ST., 


Boston, = Mass. 
General Agencies: 

109 Liberty St., New YorL. 

19 No. 7th St., Philadelphia. 

86 & 88 Market St., Chicago, 

49 Holliday St., Baltimore. 

24 Sixth St., Pittsburgh, Pa. 


| 
| 
| 
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AMERI CAN 


THE BUCKEYE AUTOMATIC ENGINE, 


Highest Economy, Best Regulation, 
Superior Construction. 


These engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds. 
Illustrated Catalogue sent free. 


BUCKEYE ENGINE C0., 
Salem, Ohio, ©, 
GEO. A. BARNARD, Eastern Sales 
Agent, 69 Astor House, Be 


Address, 





D. L. DAVIS, Chicago Sales Agent, 23 S. Canal | 8t., Chicago, Ills. 





AUTOMATIC CUT-OFF ENGINES, 


Embodying a New 
System of Regulation, 


THE GOVERNOR 
WEIGHS THE LOAD 


The most 
perfect gov- 
erning ever 
obtained. 





Send ‘for 
Circular A. 
New York 

Agent, 

W. M. Arras, 

61 Liberty St, 
Horr & Co.,; 
67 Sudbury St., 
Boston, Mass.! 
Agents for the New Engl'd States, . 










BALL ENGINE CO. 


b\ ERIE, PA. 


» 











BA Ped EL, 

i 

aye it iA 
— Mfg. Co. 

ERIE, PA. 

Engines from 16 to 400 Horse Power, 

Boilers of Steel and Iron 
Supplied to the trade or the User. Send for cataloguss, 


Saw Mills & General Machinery, 


WORKS AT ERIE, PA. 





WM. MUNZER, MANU ayes R 


IMPROVED 
CORLISS 


cy 204-210 E. 43¢ St., 
New York, 













If you are putting up machinery, or lining up 
shafting you will save time and money by using a 


HYDROSTATIC LEVEL. 


It does away with sight-lines, targets, straight- 
edges, and the extra help and time rec uired to 
work them with a spirit level. It is applied directly 
to the points to be leveled, regardless of the distance 
and obstructions that may be between them. Send 
for circular and prices. 


JAS. MACDONALD, 
55 Broadway, New York. 





THE NEW ROOT SECTIONAL BOILER 





SAF 


ETY 
E CONOMY, 
DURABILITY. 


RAPID GENERATION OF DRY STEAM. 
THE BEST in Every Respect for all Steam Purposes. 


Send for Illustrated Catalogue to 


ABENDROTH & ROOT MFG. CO., 


28 Clift St.. New York. 
Rochester Office, : - 55 Powers Block. 
Philadelphia ‘°° - - 51 North 7th Street. 
Chicago  -« : 23 South Canal Street. 
——. ==! Baltimore st - - 59 German Street. 





SECON D-TLAN D 


IRON WORKING MACHINERY. 


7144 in. x 388 in. Engine Lathe. Ames. He arly new. 
13 in. x 4ft. Engine Lathe, Taper. P. 


141m. x7 ft. Engine Lathe. Grant & Bo: ge a. 

14 in. x6 ft. “ Matteawan. Fair order, 
16 in. x 6ft. Ames. Good order. 
bin. x6 tt. & Sft. Harrington. Good order. 
21in. x loft. Biaisde tl. = =Nearly new. 
2 in. x i4ft, se se 

22 in. x 12 ft = Old style. Fair order. 
2tin. x i4ft. - - 

30 in. x 16 ft. aw Ames. Nearly new. 

42 in. x 14 ft. Niles. "= 

52 in. x 26ft. = Bement. Good order. 
One Fox Lathe. Cheap. 

16in.x 3tt. Pl ner Cheap. Fair order 

24in. x 6ft. Hendey. Nearly new 

24in.x 6ft Ames Good order 

36 in. x 12ft. Niles. Nearly new 

15in. Shaper. Hendey. A1 order. 

9 in, " Hewes & Phillips. Nearly new. 


Large size Universal Miller. Brown «& 
Nearly new. 


No.2 Garvin Miller, with spiral attach’ 


Sharpe. 


we arly new. 


No, 2 Screw Machine, wire feed. P. 

No. 14-Spindle Drill. Pratt & Whitacy. $9 
No. 02-Spindle Drill. Pratt & Whitney. New. 
No. 1 1-Spindle Drill. Smith & Garvin. 


Grant & Bogert Mill and Cutter Grinder, nearly 
new, and a number of other styles of machines. 

We have a full line of new machinery} and are 
prepared to make low quotations. We are also 
agent for the following firms, whose machinery 
we furnish at manufacturers’ prices. 

Write full particulars of what is wanted. 

NEW YORK AGENTS: 

Brown & Sharpe Manufacturing Co, 
Bradley’s Cushion Hammer, 
National Mchy. Co, Bolt and Nut Mchy. 
Hilles & Jones, Boiler Tools, 
Slates Sensitive Drills, 


E.P.BULLARD, 14 DEY ST.,N.Y. 


Hewes & Phillips’ 
Iron Works, 


NEWARK, N. J. 







Manufacturers of 


IMPROVED 
CORLISS ENGINE, 


ALSO 
The Allen 


PATENT 


Hi N k ' 
igh Speed Lagine 

Both Condensing and 
Non-€ ondensing. High 
economic duty and fine 
regulation guaranteed. 
Tubular boilers and 
Steam Fittings. 

PLANERS, LATHES, : ee 
Cear Cutters, Shapers, Slotters, 
Also Hydraulic Oil Presses, and Veneer Cutting 

'@ Machinery, Shafting and Gearing. 


HEAVY PLANERS A SPECIALTY. 


MACHINIS 





15 


THE WATTS CAMPBELL CO_REyanes 


MANUFACTURERS OF 


Improved Corliss 
Steam Engines 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 H. P. 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 

Send for Circular. 

BRANCH OFFICE: 


> Oor. 5th and Chestnut Sts., 
PHILADELPHIA, PA. 








Hoisting 


JOHN H. HOUGHTON, 


es a Specialty. 


L STATIONARY ENCINE, 


MANUFACTURED BY THE 


LIDGERWOOD M’F’C Co. 


96 LIBERTY ST., NEW YORK, 
Works: BROOKLYN. 


A Simple, Compact, Thoroughly Well Made, Quick 


Running, SELF-CONTAINED 
STATIONARY ENGINE. 
Specially Adapted for Electric Lighting, &c. 


NEW ENGLAND 
AGENT, 


66 Canal Street, Boston. 
Also, Boilers. 





ween 7 


a 


| FIRST-CLASS 


G. A. OFIL, 





& CO... 


FHLVT INIONG 


NEWARK, N. Je 





NEE BABGOOK & WILODS 60, [scart 


80 Cortlandt St., New Yor’ Branch Offices. 
107 Hope St., Glasgow, Sonttand. BOSTON: ; 


PHILADE LPHIA 

2 N. 1 
aD PITTSBU RG H: 
Cc HIC AG oO 





SINNATI: 

64 W. 
NEW ORLEANS: 
| SAN FRANCISCO 





* HAVA 
oY ‘a Ignacio, 


Send to nearest otlice for Circular, 


STEAM BOILERS. 


Oliver eset. 
5th Btrect. 

4th Avenue, 

( ‘anal Street. 
8d Street. 

54 Carondelet St. 


561 . Mission Street, 





New & Second-Hand Machinery, 


ae yyd 


1 kngine Lathe, 10 in. x 34 ft. 
1 each, Engine Lathes, 11 in. x 4and 5 ft. 
1 each, - 13 in. x 5,6and 8 ft. 
1 Engine Lathe, 14 in. x5, 6 and 8 ft. 
1 me 16 in. x 6 ft. 
1 each, Engine Lathes, 16 in. x 6, 7, 8 and 10 ft. 
1 Engine Lathe , 18 in. x 6, 8, 10 and 12 ft, 
1 20 in. x 8, 10, 12, 14 and 16 ft. 
1 J _ 22 in, x 8, 10, 12, 14 and 16 ft. 
: = ms 24 in., any length of bed to 26 ft. 
: & si 26 in., - “ 26 ft. 
; = a8 28 in., me - 46 ft. 
1 - . 28 in., sa 28 ft. 
1 sd . 30 in., ” - 28 ft. 
. 8 si 36 in., - pig 29 ft. 
1 s i 42 in., ~ oh 28 ft, 
a: +6 48 in., $6 o- 29 ft. 
1 66 “ 15in., x 4,6 and 8 ft. Rod feed only, 
1 each, Turret Lathes, 13 and 14in. x 14 in. x 6 ft 
1 Fox Turret Lathe, 16 in. x 6 ft. 
1 Fox Lathe, 15in. x 5ft. Kound Arbor. 
1 each, Hand Lathes, 10, 12, 15 and 18 in. swing. 
1 Iron Planer, 18 in. x 18 in. x3 ft. 
1 each, Iron Planers, 20 in. x 20 in. x 4 and 5 ft. 
1 Iron Planer, 24 x 244 x 6 ft. 
1 each, Iron Planers, 26in. x 26 in. x 7 and 10 ft. 
1 Iron Planer, 30 x 30 in. x 10 ft. 
; = = 36 in. x 36 in. x 10 ft. 
1 each, 16, 20, 22, 23, 25, 28, 30, 34 and 38 in. Upright 
Drills. 
each, Nos. 2, 3, 4and 6 Spindle Gang Drills, 
each, 8, 10, 12, 15, 18 and 24 in. Shapers. 
each, 1, 2.3 and 4 Milling Machines. 


No. 2 Milling Machine. Lincoln Pattern. 

New Pattern Milling Machine. Grant & Bogert 
each, Nos. 2, 4, 5 Wire Feed Screw Machines 
each, Nos. 3 and 7 Spindle Nut Tapper. 

Boring and Turning Mill, each 50 and 72 in 
Gray’s Screw Machine, to take all sizes to 1 in. 
32 in. Gear Cutter. 

Grant & Bogert Cutter Grinder. 

12 in. x Win. Cylinder Horizontal Engine. 
SECOND-HAND. 

, 24 in. x 8 ft. 
Blaisdell. 


meh hh eh fh Peek fk hh hh ne 


Engine Lathe 
each 14in. x 6and 8 ft., 
Planer, 44x44 x8 ft. 
Lathe 16 x 8 ft., Blaisdell. 
Planer, 37 x 37 x 9 ft. 

50 in. x 50in. x 17 ft. 
Lincoln Pattern No. 2 Miller 
Double Bench Miller 
Bolt Cutter, to take sizes to 1 inch. 
Horizontal Boring Machine, 
9 in. Shaper. [6 ft. 
30 in. Plain Upright Drill. 
1 10 in. Gould Shaper. A 1 order. 
|1 Bement Slotter, 12in. stroke, 1386in.Gear Cutter. 

All Kinds Machinist’s Tools and Supplies 


NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS 
AND FOR THE NEW POLISHED SHAFTING 


H. PRENTISS & CO., 42 Dey St., N. Y. 


jattachment. 





between centers 


mh tek th fh fh fh fe hae pk tek 











Fair order, with taper 


36 in. swing, will take 


The Korting Exhaust Steam j 


INDUCTION 


CONDENSER. = 


L. SCHUTTE & CO0., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump 
required. 

Offices and Warerooms: 


12th and Thompson Streets, Phila. 11a 
A. ALLER, 109 Liberty Street, N.Y. 
JARVIS ENG, 00., 7 Oliver St., Boston, 


VAN DYRE Wath TUBE BOILER, 


Cheapest and 
best boiler in 
market. 







GLIith ——— > 











Safety, 
Ec nome 
Durability. 


VAN DYKE 


MFG. CO., 


60 Greenpeintave. 
BROOKLYN, N.Y. 





B ELEVATORS wc 


Send for Catalogue to 


Zi Cohoes Iron Foundry & Machine Co. 


COHOES, N. Y. 


“TsO SA...” 


The following second hand Machine Tools, 
all in good order, and ready for immediate 
delivery: 





One Engine Lathe, 42x14, triple geared. Niles 

Tool Works. 

Two * 3S8/'x15’ 6” and 17/6’ bed. Pond. 
Two * 30x15’ and 18’ 6” 66 66 
Two * 66 28x10 6” and 17’ 6” ** 66 

One 26x12’ bed. Niles Tool Works. 

Two ‘** 66 24’x10/ and 12’ bed. Pond, 
Four * 20/’x6’/8’/10/ and 12’6” * 66 
One IS’ x $6 se 

Three ** 16/’x7’ 8’ 10’ bed. Bridgeport 

Mach. Tool Works, 

One Hand 66 16/x6’ Pond. 


One Planér, 24/°x24//x8/ $6 
One 8’x 9” Vertical Engine, N. Y, 8. 8S. P. Co. 
One Suspension Drill. 
For further particulars, prices, &c.,write to 
$.$. HEPWORTH & CO., 


‘sGlenwood Station,» YONKERS, N, Y. 
N. Y. Office, 35 BROADWAY, Rooms 102 and 103. 
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ROMA APE uP, >= 


MANUFACTURERS OF 


® Machinery and Tools. 


From the large number of gears with cut 
teeth which are kept in stock,machinists can 
supply themselves promptly and at small cost 

Stocks carried at our Works, and with our 
appointed agents throughout the country. 


AV 
Vere (1 






ACENTS FOR STANDARD CEARS: 
H. we PATTERSON & Co., 138 Centre Street, New York, 


Him NRY T. Patrerson & Co., 19 North Seventh Street, 
Philadelphia, Pa. 

GoopNow & WIGHTMAN, 
Boston, Mass. 

W. H. Totuurst & 
Streets, Troy, N. Y. 

PrrrsBuRGH Suppty Co.,105 Wood St., Pittsburgh, Pa. 

Post & Co., 161—165 Pearl Street, Cincinnati, Ohio. 

Cuas. H. Bestey & Co., 175 and 177 Lake Street, 
Chicago, IIl. 

Cuas. A, STRELINGER & Co., 86 Woodward Avenue, 
Detroit, Mich. 


176 Washington Street, 


Son, Cor. Fulton and Sixth 


Price Lists furnished on Application. 


THE GORDON & MAXWELL €0., 


Western Branch: \ H AMILTON, OHIO. {op 5. 


153 LAKE STREET, CHICAGO. 
MANUFACTURERS OF 


x xX X 
x xX KX XxX 





Eastern Branch: 


6th ST., PHILADELPHIA. 


x XX 
xX xXxXxX XK XX 


SEWAGE 
. MACHINERY 














—AND— 
XXX XK XK XK X Re es ga — xX KKK XK XK 
P< K x THE GOROON & MAXWELL CO 4 be ya 


DUPLEX OUTSIDE PACKED DOUBLE PLUNGER 


STEAM PUMPS. 


WESTON’S PATENT SAFETY 


PILLAR CRANES, 


ANY CAPACITY. 


Load Always ‘“ Self-Sustained ” 


Specification and Tender promptly submitted on 
, receipt of Capacity, Height of Hoist, and Effective 
Radius desired. 


STANDARD SIZES IN STOCK. 


= me THE YALE & TOWNE MPG. O,, 


STAMFORD, CONN. 


PHILADELPHIA, 
15 N. SIXTH ST. | 





NEW YORK, BOSTON, 
62 READE STREET.| 224 FRANKLIN ST. 


General Crane 


CHICAGO, 
64 LAKE ST, 


Catalogues on Application. 








G. A. GRAY, Jr.& CO, 


42 E. Eighth Street, Cincinnati, 0., 
MANUFACTURERS OF 
80 in, x 80 in. PLANERS. 
| 24 in. x 24 in, PLANERS. 
<=———- 26 in. SWING LATHES. 
19 in. SWING LATHES, 


E.GOULD& E.E.GARVIN & CO. 
EBERHARDT | 139 & 341 CENTRE ST., NEW YORK, 















97 to 113 
N.J.R. RR. 
Avenue, 






Manufacturers of 


MACHINISTS! 


TOOLS 
. viall 
me Automatic 
Miller, 


WITH ARM, 

The Machine shown in 
cut is designed for rapid 
Dand convenient milling 
| of small work. 








PATENT SHAPERS 


Quick Adjustable Stroke, 
Can be changed whilc in motion, 





Send for Catalogue. 


THE P PRATT & WHITNEY CO. 


HARTFORD, CONN. 


MANUFACTURERS OF 


MACHINISTS’ TOOLS, 


Forging and Finishing Machinery {.ccviption: 


description, 


IncLuDINO FIXTURES, MILLS, SMALL TOOLS Ano GAUGES 


For Manufacturers of Guns, Sewing Machines, and other articles of similar nature requiring interchangeability of parts, 














THE BILLINCS &SPENCER CO, 23 
wan ODROP FORGINGS 













Finished Screw 
Plates and Dies, 

Genuine Packer 
Ratchet Drills, 

Billings’ Patent 
Double Action 

Ratchet Drills, Tap 

and Reamer Wrenches, 


Clamp, Die and Common 
Lathe Dogs, 


Combination Pliers, 
Beach’s Patent 
Thread - Cutting Tools, 

Barwick Pipe 
Wrenches, 





Machinists? Clamps. 
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GEO. W. FIFIELD, 


OF 


| LNGINE LATHES| ® 
on application. 


|Lowell, Mass., U. S. A.) TMI 


MANUFACTURER 
FROM 16 to 48 IN. SWING. 





Cuts, Photographs and Prices furnished 





J. 


M. 


ALLEN, Presipenv. 


Cc PRESSES, 


Dies and 
other Tools 

for the manu- 45 

facture of all 
kinds of . 


SHEET METAL eum 
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BRANCH FACTORY AND OFFIOE, 69 DUANE STREET, N.Y. —— ots a” @ 
BUFFALO, 


THE BUFFALO STEEL FOUNDRY,” w. v. 


ORDERS _ seer OmDEnos PRATT & LETC! Ag 
Proprietors. 





We have the tollowing new and second-hand tools for immediate 
delivery or on short notice. 
NEW. ° 


Engine Lathes, Screw-Cutting-- Three 26 in. Swing, 
10, 12 and 14 ft. bed ; four 24 in. Swing, 10 to 20 ft. 
bed ; six 19 in, Swing, 6 to 12 ft. bed; six 15 in. x 6 
ft. Fox Turret Lathes ; six 16 in. x 6 ft. Fox Turret 
Lathes ; six 14in. x 5 ft. Hand-Speed Lathes; six 
18in, x 5 ft. Plain Turret L athes ; three 19 in. x 6 
ft. Turret Chucking Lathes. 


SECOND-HAND. 

Engine Lathes, Screw-Cutting—Three 18 in. Swing, 
8 ft. bed, Lodge, Barker; two 16 in. Swing, 6 ft. 
bed, Ames & Perkins; one 12 in Swing, 5 ft. bed, 
Read; one 15 in. Swing, 5 ft. bed, B. G. Turret 
Lathe, Lodge, Barker. 

Shapers—One 18 in. Stroke, 
Stroke, Hendey. 

Planers—One 24 in. x 24 in. x 6 ft., 
22 in. x 22in. x 5 ft., Powell. 


Prentiss ; one 15 in. 


Hendey; one 


The above are all our own make. 


LODGE, BARKER & CO. 





B 


N. W. COR. EGGLESTON AVE. & Grn ST., CINCINNATI, OHIO. 
MANUFACTURER 


TAPS & DIES 





J«M.CARPENTER ‘Bea HITTIN 
PAWTUCKET.R.1. 




















